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INTRODUCTION

Seismic wave velocities (compressional and shear) are important
parameters for estimating the seismic response characteristics of various
geologic units when subjected to strong earthquake ground shaking (Borcherdt,
1970; Joyner and Chen, 1975).

Seismic velocities of various units often show a strong correlation with
the amounts of damage following large earthquakes and have been used as a
basis for certain types of seismic zonation studies (Medvedev, 1965; Gibbs
and others, 1975b).

In the current program seismic velocities have been measured at 59
locations in the San Francisco Bay Region. This report is the third in a
series of open-file reports and describes the in-situ velocity measurements
at locations 35-59 (figs. 64-87). At each location seismic travel times are
measured in drill holes, normally at 2.5-m intervals to a depth of 30 m.
Geologic logs are determined from drill cuttings, undisturbed (cored)
samples, and penetrometer samples. The data provide a detailed comparison of
geologic and seismic characteristics and provide parameters for estimating
strong earthquake ground motions quantitatively at each of the sites (Joyner
and Chen, 1975). A major emphasis of this program is to obtain a detailed
comparison of geologic and seismic data on a regional scale for use in
seismic zonation. There is a variety of geologic and seismic data available
in the San Francisco Bay Region for use in developing the general zoning
techniques which can then be applied to other areas.

Shear wave velocities in near-surface geologic materials are of especial
interest for engineering seismology and seismic zonation studies, yet in
general, they are difficult to measure because of contamination by
compressional waves. A comparison of various in-situ techniques by Warrick

(1974) establishes the reliability of the method utilizing a "horizontal




traction" source for sites underlain by bay mud and alluvium. Gibbs, and
others (1975a) present data from 12 holes and establishes the reliability of
the method for sites underlain by a variety of different rock units and
suggest extending the measurements to a large number of sites. Data
collected from the first 12 holes also provide an opportunity for developing
a routine and efficient procedure for collection and reduction of the data.
Gibbs and others (1975b) report preliminary comparisons of the data with the
amplification data recorded from nuclear explosions (Gibbs and Borcherdt,
1974), and the intensity data for the 1906 earthquake (Lawson, 1908). These
comparisons show that correlations exist between the three data sets.
Average shear wave velocity in each geologic unit form the basis for the
preliminary correlations, however, some of the geologic units (i.e. granite
and Franciscan fm.) exhibit a wide range of shear wave velocity. It is
apparent that other factors must be considered in these units, perhaps near

surface weathering or fracture spacing. Work is continuing in this area.

SELECTION AND LOCATION OF SITES

Several types of data are available in the San Francisco Bay region which
are applicable to the overall problem of estimating earthquake ground motions
for seismic zonation. These are (1) distribution of intensity for the
California earthquake of April 18, 1906, (2) ground motion from nuclear
explosions recorded at 99 sites, and (3) detailed geologic mapping. Sites
are selected on the basis of each of these data sets. The present locations
of strong motion instrumentation are also considered. Once a site is
selected, accessibility of the site is determined and formal permission is
obtained from the property owners. A file of access data and sketch maps are
being compiled for each site. The locations of the sites are presented on 7

1/2-minute map sheets (see figs 1-13).



DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 12.4 cm in diameter is drilled to a
depth of 30 m using a "Failing 1500" truck-mounted drill and a rock bit
with mud and water circulation. The boring is then cased with 7.6 cm
diameter PVC plastic pipe and backfilled with drill cuttings and "pea"
gravel. Casing insures accessibility of the hole and provided a secure
clamping surface for the seismic probe.

Samples are taken in each of the holes at depths of approximately 3 m,
7.5 m, 30 m, and at boundaries defined by continuously monitoring the drill
cuttings and the drill reaction. The type and number of samples taken at
each site is determined by the type of material, the number of significant
lithologic boundaries, and variations in weathering. For those holes which
penetrate a single rock unit, material variations as a function of depth
are due largely to weathering. For these holes the depths of 3, 7.5, and 30 m
usually provided samples of deeply weathered, moderately weathered, and fresh
rock. Additional samples are taken where unusually thick weathering zones
are encountered. Cost and the need for a large number of holes distributed
on a regional scale prohibited continuous sampling. In soils, standard
penetration measurements are made and undisturbed samples are taken using a
"Pitcher" core barrel and a "Shelby" thin tube liner. Undisturbed samples are
also taken in soils with large amounts of hard rock fragments and in firm rock.

Samples are obtained in hard rock using a core barrel with a diamond core bit.

RECORDING PROCEDURES
Compressional waves are generated at each site by the vertical impact
of a sledge hammer on a steel plate. A signal produced by the opening of an

impact switch attached to the hammer is recorded for determining origin time.



Shear waves are generated using the horizontal traction source introduced
by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the
method consists of applying a horizontal impact to a large timber (244 x 30 x
18 cm). The timber is placed on a flattened soil surface and held firmly
in place by the front wheels of a truck. A steel pipe extends through the
timber and supports a 30 kg hammer to which is attached an impact switch.

The specially constructed hammer rolls on bearings and moves a distance of
45 cm along the pipe before impacting the timber. The "horizontal traction"
source generates a high proportion of S- to P-wave energy. The timber is
impacted twice, once in each direction. The two impacts reverse the polarity
of the S-waves but not the polarity of the smaller amounts of P-wave energy.
Comparison of the two signals provides an important tool for identifying the
onset of the S-wave.

The timber is offset 2.0 m from the hole and a three-component geophone
package (natural frequency 14 Hz) is placed within 9 cm of its center. The
signals recorded from the surface geophones are used to monitor the input
signals and determine the origin time for the generated S-waves. The arrange-
ment of timber, steel plate, and surface geophone package is illustrated in
figure 144,

The P-waves generated by a vertical impact on the steel plate and the
S-waves generated by impacting the timber in both directions are recorded
separately. This procedure is repeated for each 2.5 m interval (closer
spacing is sometimes used to obtain a velocity in thin layers) in the drill hole.

The seismic probe used in the first 12 drill holes (Gibbs, et al., 1975a)
consists of three sensors (one vertical and two horizontal) (Mark Product
1-10, natural frequency 14 Hz). This package is not easily oriented from

the surface so that one horizontal seismometer is inline and the other transverse.



This instrument was used only as a backup unit in the present study. The downhole
instrument now being used is a three-component unit built by Oyo Corp., Tokyo,
Japan. The new instrument package has a delinometer and an inflatable diaphragm
which under most circumstances permits orientation from the surface.v.Proper
orientation aides in identifying the onset of the S—wave.

The signals from the downhole and surface seismometers and the impact
switches are recorded on photographic paper and magnetic tape in analog form.
The velocity unit-impulse response of the recording system is essentially flat
from 2 Hz to above 100 Hz. A detailed description of the recording instru-
mentation is presented by Warrick and others (1961). The recording oscillograph
is modified for this project by adding 500 Hz galvanometers and increasing the

paper speed to 46 cm/sec.

REDUCTION OF GEOLOGIC DATA

Description of Samples

Portions of each of the samples are examined and described in the laboratory.
The terms used for the descriptions are summarized on figure 15. The sample
descriptions are presented in the left-hand columns of figures 16-39.

The soil samples are described using the field techniques of the Soil
Conservation Service and those specified for the Unified Soil Classification
System. Descriptions include soil texture, color, amount, and size of coarse
grains, plasticity, dry and wet consistency, and moisture condition. Texture
refers to the relative proportions of clay, silt, and sand particles less than
2 mm in diameter. The dominant color of the soil and prominent mottles are
determined from the Munsell soil color charts.

Descriptions of rock samples include rock name, weathering condition,
color, grain size, hardness, and fracture spacing. Classifications of rock

hardness and fracture spacing are those used by Ellen and others (1972) in



describing hillside materials in San Mateo County. The weathering classifi-
cation is modified from that used by Aetron-Blume-Atkinson (1965) in describing
Tertiary sedimentary rocks in the foothills of the Santa Cruz Mountains.
Geologic Log

Geologic logs are compiled for each hole using the field log and descriptions
of the samples (figures 16-39). The field log is based on the reaction of
the drill rig, a continuous record of drill cuttings, preliminary on-site
inspection of samples, and inspection of nearby roadcuts and gullies.

Most information needed for describing relativély well-sorted soils and
such properties of rock as lithology, color, and hardness are readily obtained
from cuttings. Inspection of samples and nearby outcrops is also necessary
to determine the nature of pocrly sorted materials and to de;ermine fracture
spacing. Reaction of the drill rig is also useful in determining degree of
fracturing as the rate of penetration in rock is highest for very closely
fractured and crushed material and drilling roughness generally is at a
maximum in closely to moderately fractured rock. In-situ consistency of soil
is determined largely from standard penetration measurements and rate of
drill penetration.

Density Measurements

Density measurements are required to calculate elastic moduli from measure-
ments of seismic velocity. Densities are measured from most of the penetrometer,
Pitcher tube, and diamond core samples (figs. 16-~39). Densities are measured,
where possible, by weighing a small piece of the sample and obtaining its
volume by the mercury displacement method. A different method is used for
very friable materials such as grus or poorly sorted materials which necessitated
using a large sample. A slice is sawed from the Shelby tube containing the

sample, its height and diameter measured, and the sample extruded for weighing.



For the mercury displacement method, measurements are made on three portions
of a sample and the average reported.

While the accuracy of the density measurements is generally sufficient
for calculation of elastic moduli, a number of the samples used to obtain
densities do not completely represent the in-situ material. Materials that
are sampled by penetration are compressed in sampling and several of these
dried out before density measurements could be made. Densities of the hard
rock samples are obtained using whole rock fragments from diamond core samples
and are maximum densities. Depending on the amount and openness of fractures,

these rock densities could be higher than in-situ densities by approximately

0.1-0.2 gm/cc.

REDUCTION OF SEISMIC DATA

Identification of Shear Wave Onset

To aid in the identification of the shear wave arrivals, the signals
recorded in the drill hole from impacting the timber in opposite directions
are superimposed and drafted on a common time base (figs. 40-63). The S-
wave group is easily identified when displayed in this manner, by a 180°
phase inversion. The onset of the S-wave is chosen as the start of the first
inverted phase in the group. The interpretation proceeds from the bottom
record, to the top using phase correlation at each recording depth. The
onset of the S-wave arrival (arrows) and the first peak of the S-wave arrival
(dots) are identified for each depth and for each site are indicated on figures
40-63.

It was not possible at every site to control the orientation of the down-
hole seismometer package because of high viscosity drilling mud left in the
hole; hence, the relative amounts of S-wave energy recorded on the two

horizontal seismometers vary with depth. The S~wave arrival is generally



most easily identified on the horizontal seismogram with the largest ampli-
tudes (e.g., see fig. 41). Comparison of the signals recorded on the
horizontal sensors with that recorded on the vertical sensor shows that the
S~wave energy generated by the horizontal traction source is at least twice
as large as the P-wave energy.

On many of the horizontal seismograms some P-wave energy prior to the onset
of the S-wave is apparent. Some P-wave energy is generated by the horizontal
traction source and some probably results from conversion of S to P at
seismic boundaries. In some cases the polarity of this P-wave energy is
reversed and careful consideration of the entire record section is required
to identify the S-arrival. Moreover, several locations (e.g., see fig. 57 zt
22.5, 25.0 and 28.2m) show early arrivals which have characteristics of S-
waves (phase reversal, frequency, etc.) but plot on the travel time graph
between P-and S-wave velocity. These arrivals are thought to be waves which
travel part of their path as faster P and convert to S at a seismic boundary.
With rare exception, these arrivals cannot be phase correlated for more than
a few depths and are readily identified when consideration is given to the
entire record section. In general, the onset of the S-wave is easier to
identify at sites underlain by the various types of soil than for sites under-
lain by the more consolidated rock units.

Travel Times and Average Velocities

To determine the travel time for the S-wave onset identified from the
record sections (figs. 40-63), the following times are measured with respect

to a 100 Hz time code signal recorded on the records:

1 tl = time of break in signal from impact switch
2) t2 = onset time of S-wave arrival on inline uphole geophone
3) t3 = onset time of identified S-wave arrival on downhole sensors




The time considered to be the origin time for the S-wave recorded on the
downhole sensor is the onset time of the S-arrival on the uphole inline sensor.
To reduce the uncertainties in determining this origin time, an average value
(tA) is determined for the set of values, t2 - tl, measured at eacﬁvdepth.

The travel time for the first S-arrival is given by

ts = (t3 - tl) - tA.

A corrected S-wave travel time (ts ), corresponding to the travel time
c

for a vertical ray path, is computed from ts = ts + tc

c
where tc corresponds to a timing correction (cosign of the angle of ray
incidence) due to the distance the plank is offset from the center of the
hole (usually 2.0 m). Average velocities from the surface are determined by
dividing the corrected travel time by the corresponding depth. The travel
time for the first S-peak is determined similarly. The origin corrections
(t2 - tl), the travel times of the first S-arrival and the first S-peak (ts),
the corrected travel times for the first S~arrival and the first S-peak (tS ),

c
and the average corresponding velocities computed at each site are presented

in tables 1-23.

The travel times for the P-waves generated by a vertical impact on a
steel plate are determined in the same way as for the S-waves, except that
the origin time for the P-wave is given by the impact switch and no origin
correction is necessary. The travel times, the corrected travel times, and

the average velocities for the P-waves are also presented in tables 1-23.

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires determina-
tion of depth intervals over which the velocity is approximately constant
within the uncertainty of the travel-time measurements. To determine these

9



depth intervals, the travel time data (tables 1-23) are plotted as a function
of depth (figs. 64-87) and the geologic logs (figs. 16-39) are simplified and
displayed graphically on the travel time curves (figs. 64-87). Depth
intervals for velocity determinations are selected on the basis of distinct
changes in slope of the travel time plots and evidence for lithologic
boundaries. For those geologic materials with S-velocities greater than
350m/sec, the intervals are required to contain at least four travel time
measurements to avoid determining a velocity from a travel time differential
due in large part to measurement error. For purposes of a generalized
comparison between the different sites, the interval 10-30 m is selected for

routine computation of velocity.

Velocities are calculated for each of the selected intervals (tables
24-46) from the slope of the linear regression line which best fits the travel
time data in a least squares sense (Borcherdt and Healy, 1968, egs. 3.1-3.5).
The equation of the linear-regression line which best fits, in a least-squares

sense, a sample of n pairs of time-depth coordinates {(xl,tl),...,(xn,tn)} is

t(x) =a+b (x - %)

n n
where x = L z X, , a E-l z t.,
n . i n . i
i=1 i=1
1 2 -
the intercept is INCPT = oy z t, - bx , and
i=1 *
n
the slope is b=zZI w.t,
. i'i
i=1
- n -2
with v, = (xi - x%x)/D and D :kz§xk - %) .

The desired velocity (VEL) is given by V = 1/b. Assuming the standard
statistical model (Borcherdt and Healy, 1968), the 68.3 confidence level,

uncertainty interval (UNC INT) for the velocity is estimated by

10




(x 1
» 1 _ ’
b+S, * b-S,)

where

s. = 1

= 2
b~ (n-2)D (¢, = t(x;))

™Mo

i=1

is the standard error of the regression coefficient.
For these depth intervals with measurements of density (p), the shear
modulus (SHEAR MOD, M) and bulk modulus (BULK MOD, K) is calculated (tables

24-46) using

d
an 5

v 2
VS .

SUMMARY OF RESULTS
Details of the near surface velocity structure are being determined
from down hole measurements of S-waves and P-waves in the San Francisco Bay
region. The purpose of the study is to establish a data base for predicting
ground motions for use in seismic zonation. The upper 30 meters at 59 locations

have been logged for S-wave and P-wave velocities with several sites located

in each major geologic unit. Geologic logs have been determined by continuously

11



monitoring drill cuttings and from analysis of cored samples. During the
drilling operation standard penetration measurements were taken in soils at
irregular intervals. The data are plotted on standard time—-distance graphs
and displayed on record sections showing S-wave and P-wave picks. A detailed
velocity structure has been completed for each of these locations and work is
in progress to develop a means of grouping geologic units which exhibit
similar ground response characteristics.

This report is a compilation of the data from locations 36-59. Previous
reports, Gibbs and others 1975a, present data from 12 locations for bedrock
units in the San Francisco Bay region. Gibbs and others 1976, presents data
from 23 locations for a variety of Quaternary sediments ranging from older

alluvium to bay mud.
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Figures 40-63.
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; Twin Peaks

San Bruno Mtn.

Skyline
; Westmoor
; KGEI
; Crest Road
College of San Mateo

; Peninsula Country Club

Santa Clara Fairgrounds

; Oak Avenue

; Merritt Sand

; Merritt College
; Audubon School

: Carmichael School

Velocities are in meters per second.

Site No.

Site

Site

Site

Site

Site

Site

Site

Site

Site

No.

No.

No.

No.

No.

No.

No.

No.

No.

36;
37;
38;
39;
405
41,
42
43;
44,

45

Bridgeway Park
Windmill

Chain of Lakes
Prayerbook Cross
Page Mill
Southern Pacific
Mar Vista
Quintara
Hillview

Avalon
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66
66
67
67
68

68

71
72
72
73

73

97
98
99
100
101
102
103
104
105

106



Figure
Figure
Figure
°Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

78.

79.

80.

81.

82.

83.

B4 .

85.

86.

87.

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

46;
47,
48;
49;
50;
51;
52;
53;
54;
55;
56,
57;
58;

59;

Twin Peaks

San Bruno Mtn.

Skyline

Westmoor

KGEI

Crest Road

College of San Mateo
Peninsula Country Club
Santa Clara Fairgrounds
Oak Avenue

Merritt Sand

Merritt College
Audubon School

Carmichael School
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Tables 1-23.

Tables 24-46.

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

1, 24.

6, 29.
7, 30.
8, 31.

9, 32.

10, 33.
11, 34.
12, 35.

13, 36.

14, 37

15, 38.
16, 39.
17, 40.
18, 41.

19, 42.

20, 43.

TABLES

"Travel times and average velocities", are a summary of

the times and corrections.
lated from the surface to each depth.

Average velocity is calcu-

"Interval velocities and elastic moduli", are a summary
of the calculations for seismic velocities and elastic

moduli.
could not be determined, bulk and shear modulus are not

reported.

At locations where a reasonably good density

Site No. 36;

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

Site

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.
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No.
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47;
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54;
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Bridgeway Park
Windmill
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Avalon
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San Bruno Mtn.
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Table 21, 44. Site No. 57; Merritt College 94, 141
Table 22, 45 Site No. 58; Audubon School 95, 142
Table 23, 46 Site No. 59; Carmichael School 96, 143
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Standard penefration Sampk faken

. ~ Brabb (1979)
ELE VATION: LOCATION : tg‘;&e HOLE No:  570.0 aﬂdf%mpzym//”:)
: SITE: Helley and Brab o (197y)
DATE : lcEOLOGIC  #etey ef ot (19722
: 74 "QUAD MAP UNIT: <ajoie et e/ (1929
Robinsan (1956)
2 x| 2
SAMPLE DESCRIPTION E1EN g DESCRIPTION
-3 ™1
o o
DRILLING : 4 DESCR/IPT/ON:
“@ger Texture . +he relative proportions of
Ro7a ’F;’_"-M . clay, silt and sand below R mm. Fropariens
(mud orilling Flsi 7) of larger partic/es are inditalcd by mod-
M te imintrs) - iBers of rextura/ class names. DeFrmina-
‘ orilling ra (min/fy) 1 2 FrOn 15 made in the Feld maink by fel-
SAMPLING : ing 7he r70/37 Soill (Sor/ Survey S/ats; 1957)

insioe a /% I.0 spk+ Spoon oriven /8
into +he Soi/ by a /¥0 b weight
ralling 30°at The Top of Hhe drill rod.

Blow count for /ast /@%or. i f
penetrorion K I2] For dprh okivenS
as nored

Colifornia penerration Sample
rokern inside a K LD spit spoon

36

:%,

oriven into he Sor/ by Yas b Sip
Jars Foling insioe Zhe éaf/}y

Shelby sample +aken inS/ck a 370,

Ca

w0 XA/ A‘
P

AV AAY
AT
A Sive AYAVAY AVAVA
Ty VN
Color - Standard Nunsel/ color names arc
given Ffor 7he dominamt color of e mois?

Sor/ Ono For prominent mort/es.

Plasticrty : eStimared 1rom 1he sr‘rcgiv%
OF Gir dried Sample Gno Foughrness
Hhread Formed when Soil is rolled at the

Fig. 19

vhin-walled fube mounred on €nd <
Zf {",’,’_’/5/:_”” and pashed imto soi/ ] D/03HC Limit [Sowers and Sowers, /970)
/6.
4 4 , elasticsly £ield test
ron plastc v Jocw Faolls apar? cusiy
Pitcher undisturbed sample Faken 7z Shiohtly SlhghT easily crushed
insioe g 277 0. Shelby Fube mournted U rrrecbiusrs mediuim  Friabk with a}'ﬁcwf&/
n a Arfcher core barre/ | sigkk 1ioh Cannot Crush with
Angers
Rock corc Sampl/e taken hs/k a Relative adnsity ofsand and consisrency of
¥ (2%%) size core barre/ with a & c/ay /s corre/Q7ed with percirarian 765/57
oramond bit WY orice : (7erzagh and Aeck, 1948
rela
SowstE  en 5,2 blowsy  ConsisTency
o-¥ v /oose <2 v. SOFF
&-/0 /oose 2~ SoFrF
/030 meoiur -5 meium
DENSITY: 26 <50 Jen. . .
= S £-/5 SHFF
Results of /aboratory 7es7s b v.depse  45-30 v SEAF
>30 bord
CL, MH, ctc.: Unified Soil (Jassi#carion Group
Symbo/ (U.S. Army Carps of Engincers, 7969)
Rock Haron€ss : response 7o hand and 9e0/29ic
Fommer:(EVen et al., 1972 )
bard - hammer boinces oFF with Sobd Sound
Formr — bammer cents wi% #had, prcA powt
oterrts ar peperrafts SlghTY
S0 -~ prck Do penetrates .
£ able maoteriel can be Crumbled into individ-
ua/ graps by hand.
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ELEVATION: LONG. SITE:
] GEOLOGIC
DATE : Lo
72" QUAD MAP UNIT:

LOCATION: LAT

HOLE NO:

SAMPLE DESCRIPTION

DESCRIPTION

Fracture spacing: (ENen ¢t al, 19732)
Sm  n fracture SpaCing

o/ o0& y close

5 B-2 clrose

S 2R mooer att

Fo-00 /36w

o0 36 w2

Weathering : (Actron - Blume -Athinsoy /965)
Fresh: no visibke Signs of weaf/;er/f?j

Shgh? - no visible o€ composition of Prneral,
Sl ght discaloration
Moderate : Shight decomposition of minrak
ond oksinTEQratiok oF roc A, modert]
olsColorarion

Deep : mooerare Acomposs7ion of minerals
EXTENSIVE O/SInTE9rar7on oFf rock
okep ord féoraqy/) orscolorarion

Decomposed @ ExTensive o€Composi/ron
OF 122/12€72/S @1 Compl/e7rC
aisintegration o rock bur
origm o/ STractare /s pre-

Seryes

Fig. 15 Cont.



ALTITUDE: 2' LOLC.JA:'ION:‘ o31743 HOLE No. 3¢
. 37°31
Lgnq 122°15'09" SITE: BRIDGEWAY PARK
DATE: 12/12/75 | QUADRANGLE: 73' GEOLOGIC Qaf
' _SAN MATEO, CALIF. MAP UNIT: ARTIFICIAL FILL
- °~ t~ >o- g E :E
SAMPLE DESCRIPTION [£5/2¢|23% (5 o |as DESCRIPTION
= I3 o o v
S¥|aSmH g |5 - |8E
// /]  SANDY CLAY LOAM, dark olive brown, 2°
/ T+ _gravel to 15 mm. (SC) (Fill)
/ ="} SILTY CLAY, dark gray, wet, soft. (CL)
SILTY CLAY, dark gray, T
medium plasticity, medium N3 s |--=F+5
dry strength, low toughness, | =
wet, soft. (CL) nfeiny
—_-:—'lOCLAY, dark yellowish brown with
. -~ —{ common mottles of dark gray, high
with common mediem mottles - =| plasticity, moist, hard. (CH)
of dark gray, high plastic- .99 S - -
ity, high dry strength, high ’ - -T
toughness, moist, hard. (CH) - =}
el J1
SILTY CLAY, gray with in- ~ ZF20 grading to:
dizFi“°t1°li‘i’eim°ttllfsgl 4 —-=} SILTY CLAY, gray with olive and gray-
2: ngtﬁ a;fad; tyt’:oulkgmes:y Ining ish brown mottles, medium plasticity,
moli‘stg v;ry stztfnf %CL) ? | = | moist, very stiff., (CL)
3 . —
—.=}25
SILTY CLAY LOAM, mottled i
grayish brown, olive brown [
and yellowish brown, medium - T
plasticity, high dry —-~F30
strength, low toughness, ~
moist, very stiff, (CL)
COMMENTS: LOGGED BY:
T. Fumal
FIG. 16. 38




.
°

. + | LOCATION
ALT_!TUDE‘ 20 Lat. 37°46'20"
Long. 122°30'33"
QUADRANGLE: 73

DATE: 11/18/75

SAN FRANCISCO NORTH, CALIF.

HOLE No. 137
SITE: WINDMILL

GEOLOGIC qd
MAP UNIT: pune SAND

SAMPLE DESCRIPTION |£532 FIEEHE: DESCRIPTION
sE82adf |8 3|58
, 0
/ *..L SAND, very dark olive brown, well
e sorted, fine to medium grained,
SAND, very dark olive brown,% N zoundgg todngro‘migg; moist, loose
well sorted, fine to medium ay T r 0 medium se-
grained, rounded to sub- A
" rounded, moist, medium .t
dense. (SP) R
_-‘..'.._ Grading dark yellowish brown and
RS denser.
No sample recovered. S%' .'. L
[ Hio
-5
1 CoF20
e
T [ SAND, strong brown, fine to medium
IS | grained.
N Grading to dark yellowish brown.
.- 25
- +30
COMMENTS: LOGGED BY: , o .
FIG. 17 39




ALTITUDE: gor [LOCATION: @ o HOLE No. 38
Lgrt\.g 122°30'12" SITE: CHAIN OF LAKES
NGLE: 73’ | GEOLOGIC Qd
DATE: 11/18/75 | QUADRA .
SAN FRANCISCO NORTH, CALIF., | MAP UNIT:. DUNE sanp
go-"’i.}“' _g E =Y
SAMPLE DESCRIPTION |£5/28129%5 |a o las DESCRIPTION
TE|o6|= ) E Nt Pt}
& joe 2 16 & |oE
r
. L ] o
-57 ..'-_ SAND, olive, very well sorted, medium
el grained, rounded to subrounded, moist,
*+ -k loose. (SP)
SAND, olive, very well :,:'
sorted, medium grained, 8 -
rounded to subrounded, - - -} - Grading dark yellowish brown and
moist, loose. (SP) : 5 denser.
SAND, dark yellowish brown, VRN 3T
well sorted, fine to medium é8 <.
grained, rounded to sub- SR o
‘rounded, quite moist, very RN
dense. (SP) o
. riS
k20
* . -25
- F30
No sample recovered. % e

COMMENTS:

s

Hole caséd to 21.5 m only due to éaving

and.

LOGGED BY: . Fumsl

FIG. 18

- 40



ALTITUDE: 300'| LOCATION: ' HOLE No. 39

° A " '
tg:;g 1§§e§§v§§n SITE: PRAYER BOOK CROSS
DATE: 11/17/75 QUADRANGLE: 73 GEOLOGIC fc
* SAN FRANCISCO NORTH, CALIF. | MAP UNIT: FRANCISCAN CHERT
SAMPLE DESCRIPTION |£5|2E|332 (g o|as DESCRIPTION
e L R FG
0
N e CHERT, dark red, hard, close fracture,
[ thin to medium bedded with thin part-
L ings of soft dark red shale,
/ -5
, L
10
, L
E—.:' SHALE, black, hard, closely fractured
|— —F with some sheared zones. Includes
— — masses of closely to moderately
— —f  fractured red CHERT.
a - =
— =I5
' SHALE, black, sheared to 777 —
<4 mm, texture is gravelly 31 A=
sand. = =T
B —
==l 20
) — —L
s CHERT, dark red, hard, close to
moderate fracture, thin to medium
" bedded with partings of soft dark
/5 - red shale. "
-25
as ]
-30
COMMENTS: ' LOGGED BY: . 7. mual

FI1G. 19 ' 41




HOLE No. 40

. 590" | LOCATION:
Long. 122°09'55" SITE: S
. QUADRANGLE: 7%' ‘ GEOLOGIC Tpm
DATE: 12/15/75 PALO ALTO, CALIF. MAP UNIT: PAGE MILL BASALT
go§>“§ -z :E
SAMPLE DESCRIPTION |55 Zg HEER RS DESCRIPTION
&TlcSiaw e |5 - I8E
[72]
7 . 0 CLAY, black, dry, very hard, deeply
cracked.
BASALT, slightly weathered,.dark
grayish brown, dense, hard, close to
very close fracture.
AGGLOMERATE, hard blocks of both
¢ vesicular and dense basalt set in
matrix of soft to firm yellow ash
and lapilli.
45
3
LSS
30 e BASALT, fresh, black, demse, very
60 T 'lshard, moderate fracture. !
Hihil
-20
-25
-
-30

COMMENTS: Drilling stopped at 16 m due to extremely| LOGGED BY: . Fumal
slow drilling rate in hard basalt flow.

FIG. 20 42



. * | LOCATION: HOLE No.

tgrt;g. 122°23115" SITE: SOUTHERN PACIFIC
. 6/76 QUADRANGLE: 7%' GEOLOGIC Qaf
DATE: 1/6/ SAN FRANCISCO NORTH, CALIF.| MAP UNIT:  ARTIFICIAL FILL
SAMPLE DESCRIPTION |S2[al|352 (2 o |58 DESCRIPTION
o 0 e A Bl 10
o

SANDY CLAY LOAM, dark brown, gravelly
iyl dry. (SC)

NN
N
131

-5 SILTY CLAY, very dark gray, soft. (CL)

B grading to:
L. SILT LOAM; dark gray

SILT LOAM, dark gray, low
plasticity, quick, wet, (ML)

HHHAL

ANREnal

and / Y

SAND, olive gray, well 7 "A: . L SAND, olive gray, grading to dark
sorted, fine to medium e yellowish brown, well sorted, fine to
grained, quick, wet. (SP) *«F medium grained, wet, dense. (SP)
SAND, dark yellowish brown, -10
well sorted, fine to medium .10} 50 U &
grained, wet, dense, (SP) D

15

CLAY, brownish gray, grading to
- ___grayish green, very stiff,

N
1

-
.

*«"F LOAMY FINE SAND, yellowish brown,
very dense, weakly cemented by clay
and iron oxide, slightly moist. (SC)

-20

LOAMY FINE SAND, yellowish
brown, very dense, weakly
cemented by clay and iron
oxide, slightly moist. (SC)

-

¥
&
<8

,<
e,
RN
. .
o o,

P

“
thl

SHALE, very dark gray, hard, closel
fractured with zones sheared to :
i gravelly sandy loam.

N
L by

-25
SHALE, very dark gray, €ZEZ_
moist, texture is sandy — =
loam with 30% angular shale 5 = =30
fragments. X -

COMMENTS: Steel casing was set to 7 m because of LOGGED BY:
T. Fumal
water loss in £111 material.

FiG. 21 '- 33




SAND, brown, well sorted,
medium grained, moist,
dense. (SP)

SAND, very dark olive brown,
well sorted, fine grained,
moist, very dense. (SP)

CLAY, dark gray, high
plasticity, high dry
strength, medium toughness,
moist, hard. (CH)

SAND, olive brown with some
mottles of dark gray, well
sorted, fine to medium
grained, rounded to sub-
rounded, wet. (SP)

: No 42
TUDE: 225' | LOCATION: HOLE No.
A Lat. 37 L oe SITE: MAR VISTA
LOWANGILZ.E 294 GEOLOGIC  qc
. QUADR : :

DATE: 11/21/75 . SAN FRANCISCO SOUTH, CALIF. MAP UNIT:. coLyMA FORMATION
SAMPLE DESCRIPTION ;f’i _§§’§ ‘gg DESCRIPTION
&% a9 of

+0

SANDY LOAM, dark brown

J:. SAND, brown, well sorted, medium

grained, moist, dense. (SP)

".."ckine grained, abyndant heavy mineralg, |

SAND, dark olive brown, well sorted,

“-F  SILT LOAM, pale olive

-’} SAND, dark olive brown, well sorted,

" (sP)

fine grained, abundant heavy minerals.

ARLNATE
L]

|l|| N
| .

-CLAY, dark gray, high plasticity,
moist, hard. (CH)
-20

=

AT
V|

I
Sl

»
.

R &1

-

FINE SANDY CLAY LOAM, strong brown and
" pale brown. Contains iron oxide con-
.25 cretions. (SC)

grading to:

" SAND, olive brown, well sorted, fine to
medium grained, rounded to subrounded,
wet. (SP)

-

COMMENTS:

LOGGED BY: T. Fumal

FIG. 22



ALTITUDE: 125' | LOCATION: - HOLE No. 43
) Lat. 37°45'53" SITE: JINTARA
Long. 122°29'49" GEOL.OGIC Q
ADRANGLE: 73' Qd
DATE: 11/19/75 | QU .
SAN FRANCISCO SOUTH, caLIr,| MAP UNIT: DUNE SAND
-~ o -~§ g E g‘;
@l -—= [
SAMPLE DESCRIPTION =‘f;§ sde fs 3 at DESCRIPTION
%ca e |5 2 |SE
~+0
V | SAND, very dark olive brown to dark
/ . olive, well sorted, fine to medium
/ "F grained, rounded to subangular, dry
SAND, dark olive, well //, and loose at top grading to moist and
sorted, fine to medium ' /3 : " medium dense. (SP)
grained, rounded to sub- . L
angular, quick, moist, :
medium dense, (SP) .5
SAND, dark strong brown, . B SAND, dark strong brown, fine to
fine to medium grained, 2.09 92 _'-.-'IOmedium grained, silty, quick, wet,
silty, rounded to sub- | very dense. (SP-SM)
rounded, quick, wet, very .
dense. (SM) ".F Grading to dark yellowish browm.
R
20
‘125
LOAMY SAND, dark yellowish RN 2
brown, fine to medium L 30
grained, rounded to sub- P 7 7 e
rounded, quite moist. 43 <44
(SP-SM)
COMMENTS: LOGGED BY: . T, Fumal
45

FIG. 23




ALTITUDE: 250 LO&}"ON H7041730" HOLE No. 44
’ Lon.q 122°29142" S'TE: ‘ HILLVIEW
DATE: 11/26/75] QUADRANGLE: 7%' GEOLOGIC  qTm
_ SAN FRANCISCO sout, caLrF.| MAP UNIT:  MERCED FORMATION
. Crw DS o (%] by
g - e e
SAMPLE DESCRIPTION |53/Z5/255 (5 o[58 DESCRIPTION
S¥|8S[aY g |5 H |8€
y =—=0 ,
: | — - CLAY, olive gray, medium plasticity.
-t {€1.)
) / R SANDY LOAM, strong brown, grading to
SAND, grayish brown with // e SAND, grayish brown with mottles of
common large streaks of 85 ¥ yellowish red and strong brown,
_yellowish red and strong O fine to medium grained, very dense.
brown, well sorted, fine e (sp)
grained, moist, very dense. / o FS
(sp) A
e <Z+-F  FINE SANDY LOAM, brown, grading to
LOAMY SAND, dark brown, RN A LOAMY SAND, dark brown, fine to
fine to medium grained, 2.03] 76 Lt medium grained, very dense. (SP)
moist, very dense. (SP) s -rlo
—.—-.: CLAY, dark gray
5 i7iF FINE SANDY LOAM, brown
/ P LIS SAND, dark olive, well sorted,
) mostly fine to medium grained, some
r is coarse grained, moist, very dense.
i (spP)
/ .
. F20
/5 LN
/ « o F
' -25
/
. - pe
SAND, dark olive, well X
sorted, medium grained, 30
slightly moist, very 7.8 <a )
dense. (SP)
COMMENTS: : Fumsa
LOGGED BY: , .
FIG. 24 46




. 470' | LOCATION: HOLE No.
ALT-‘TUDE Lat.  37740'50° SITE: Z‘SIALON
Long. 122°29'27" . ,
DATE: 11/24/75| QUADRANGLE: 73’ GEOLOGIC  QTm
) SAN FRANCISCO SOUTH, CALIF. MAP UNIT: MERCED FORMATION
o 12515 42 |2 =9
SAMPLE DESCRIPTION [£2[25|293a |8 = |as DESCRIPTION
Te|eo|=0lE |2 S |ee
A jo—m@H 2 5 of
V v & . @ O
‘ TR VERY FINE SANDY LOAM, light olive
/ PR & brown, moist, medium dense. (SH)
VERY FINE SANDY LOAM, light / PR
olive brown, low plasticity R
moist, medium dense. (SM) /.77 | A8 -
/ S
:"_ SILT LOAM, light olive brown
/ -1
No sample recovered. /3 :':‘IQ FINE SAND, black, grading to
ool LOAM, black, organic rich.
/. o
T SAND, yellowish brown, grading to
v - olive brown, well sorted, medium to
15 15 fine grained, rounded to sul?rounded,
wet, very dense. (SP)
SAND, olive brown, weli 3
sorted, medium to fine /5 i
grained, wet, very dense. N
(sp) 2.06 Z’ L
20
=4 L
l5 B
‘ - +25
"SAND, olive brown with 2 I
common mottles of strong 5 .
brown, well sorted;- fine to :
medium grained, rounded to oo T
subrounded, wet. (SP) 71 F30
he] VAR
COMMENTS: LOGGED BY: 1. Fumal
47

FIG. 25




ALTITUDE: 825' | LOCATION: HOLE No. 46

Lat. 37°45'01" SITE:
Long. 122°26'52" : TWIN PEAKS
QUADRANGLE: 73 | ] GEOLOGIC fg «

DATE: 11/20/75 MAP UNIT:. FRANCISCAN GREENSTONE

SAN FRANCISCO NORTH, CALIF,

- =g ‘:Akog 2 -:E
SAMPLE DESCRIPTION |£5%5|333 |5 o |58 DESCRIPTION
sfssladf |8 55
r
No sampling was attempted
b 1 hard frag- i mr ©
:ii:szf :;gi’f ar o zig | GREENSTONE, moderately to slightly
Eecame lod Zd a;sg: :hey il weathered, olive brown to dark
bit making it very diffi- I grayish green, hard, close to
1’ g h yd 111 f:>. moderate fracture, some clay coatings
igot to remove the dr on fracture surfaces, contains some
: - lenses of closely fractured chert.
2.5 IFS
)
| |
3 f e
1
]
[TFi0
3 grading to:
I H, — e e e e e e e e e e e e -
% GREENSTONE, fresh, dark grayish green,
] - hard, close to moderate fracture.
4 -15
4 Tk
|
[]]]} 20
vd
A ||
125
1
|
1
4.5 1
| L
]
[l
llilF30

COMMENTS: Site is located on cut area with several LOGGED BY:

meters of soil and rock removed.

FIG. 26 ' 48

T. Fumal




F1G. 27

ALTITUDE: 800' LOEA;I’ION :3‘7042'02" HOLE No. 47 .
' Lgn.q 1229257 55" SITE: SAN BRUNO MOUNTAI
DATE: 12/1/75 | QUADRANGLE: 7i' GEOLOGIC KJs
7 ' SAN FRANCISCO SOUTH, CALIF.| MAP UNIT: SANDSTONE at SAN BRUNO MIN
SAMPLE DESCRIPTION [S3/Z5 1385 |5 o[58 DESCRIPTION
&¥|oSi@ g |s - |SE
7 ...... o
SANDSTONE, deeply to moderately
....... weathered, dark yellowish brown,
A o soft and easily friable, grading
ceend] to firm with hard fragments, fine
i to very fine grained.
SANDSTONE, deeply weathered, /=4
dark yellowish brown, 2.33 éo A
mostly soft and easily  F—} § 1 (...
friable to fine sandy loam, DA o
some firm fragments with o 8
black stains. 3
...... -10
3 S &
a.s] o 15
< RPN &
i gradimg ter | _
L 20 SANDSTONE, moderately to slightly
3 weathered, dark yellowish brown,
g mostly firm to quite firm, very
P fine grained, moderate to wide
fracture.
=4 PN o
lltes
S
SANDSTONE, very dark gray, fresh,
SANDSTONE, very dark gray, kb | | [ R .very fine grained, hard, moderate
very fine grained, hard, . ta wide fracture.
moderate fracture.
‘ 2.5¢ c |
COMMENTS: LOGGED BY: T, Fumal
49



VI UM

ALTITUDE: 460'| LOCATION: HOLE No. 48
Lat. 37°41'08"
‘ Long. 122°29'15" SITE: SKYLINE
DATE: 11/25/75 QUADRANGLE: 7%' GEOLOGIC  Qaf/Qoa
' - SAN FRANCISCO SOUTH, CALIF. MAP UNIT: ARTIFICIAL FILL/OLDER ALLU
= o 2315 ]2 |2 %
SAMPLE DESCRIPTION 555‘5 53‘-5’- § b g-;-’ DESCRIPTION
S¥jafm 2 15 4 |3E
777 ——+0
// R & SANDY LOAM, dark grayish brown,
coer includes stiff SANDY CLAY LOAM and
. // FINE SAND. (SP-SC) (Fill)
SAND, olive brown, well 4 e |
sorted, fine to medium L
.grained and FINE SANDY UETTE X
CLAY LOAM, dark grayish SuU 5
brown. Layer of brown - BARY SANDY LOAM, black
bottle glass in middle of ——F
sample. (SP-SC) - CLAY, mottled pale brown and strong
— =I brown.
SILTY CLAY, dark gray, J87 2 “—"1  SILTY CLAY, dark gray, moderate
moderate plasticity, 87\ 27 -—-—+10 plasticity, abundant plant fragments,
abundant plant fragments, — moist, very stiff. (ML)
moist, very stiff. (ML) -
o SILT LOAM, strong brown, grading to
r olive. (ML)
Lf -
120 ,
/ z SAND, dark yellowish brown, fine to
: coarse grained. Includes beds of
I o FINE SANDY LOAM. (SP-SC)
/ o
-25
/ L
LOAMY SAND, dark yéllowish N
brown, mostly fine to
medium grained, quite moist - F30
’ .13 v/

and 8.5 n.

COMMENTS: Rapid water loss in clay between 5.8 m

LOGGED BY: T. Fumal

FIG. <8

U




. + | LOCATION: HOLE No. 49
ALTITUDE: 470 Lat. 37°41'02" _
Lonq 122°29'19" SITE: WESTMOOR
?
. 11/25/75 | QUADRANGLE: 73" | GEOLOGIC  Qfm
DATE: 11/25/75 AN CISCO SOUTH, CALIF.| MAP UNIT:. MERCED FORMATION
- g., ,‘_'A >.- g _g E‘E
SAMPLE DESCRIPTION |S5{Zg|38e |2 2|5 DESCRIPTION
xlval= E o o o
S lodjmy g |5 - |SE
i
- L] o
: e FINE SANDY LOAM, dark brown, some
/ +-<-f fresh gravel to 15 mm.
gANDY C?Ag LOAM, 8;33’19“ / 95|37 ‘"] SANDY CLAY LOAM, grayish brown with
row;x w tf.strong Zci)wn ‘ — . — strong brown mottles, fine to medium
mottles, fine to medium Myt sand, dense. (SC)
sand, medium plasticity, ==
dense. (SC) TITES grading to:
.}  SAND, light olive brown, well sorted,
. fine to medium grained. (SP)
SAND, light olive brown, ;705 ‘7’,' -
well sorted, fine to i © L10
medium grained. (SP) :
A SAND, light olive brown, well sorted,
e very fine grained, denser than. above.
e (sp) 4
o rao
L r25
1 ! i
SILTSTONE, very dark gray, : S
firm, moderate to wide =
fracture, slightly moist. 206 7[77/: - SILTSTONE, very dark gray, firm,
- moderate to wide fracture, slightly
moist
COMMENTS: LOGGED BY: T. Fumal
FIG. 29 51




HOLE No. 50

. + | LOCATION: -
ALT,TUDE- 2 La'. 37°32'38" S'TE. K I
| Long. 122°14'06" : GEL.
DATE: 12/4/75 QUADRANGLE: 7% aEAOPLOU?J[CT
REDWOOD POINT, CALIF. ¢ BAY MUD
N o (%Y -~
- [- ] - w | _E .E £2
SAMPLE DESCRIPTION |£312¢ EERER DESCRIPTION
Ez Q:m“- [9:3 5 - OE
——t0
Nl SILTY CLAY, dark gray, dry
:-—::.—_ SILTY CLAY, very dark gray, medium
] plasticity, medium dry strength,
= low toughness, soft, wet. (MH)
Zs
SILTY CLAY, very dark gray, {—:'
medium plasticity, medium SiI—=L
dry strength, medium tough- =
ness, soft, wet. (MH) _
—=Ho
;L: -
: i N}
. SILTY CLAY, very dark gray, s |-=<=
medium plasticity, medium —T
dry strength, low toughness, —-—L
soft, wet. (MH) p—
= SILTY CLAY, dark gray with olive
—— mottles, firmer.
[.-7F20
T 125
o5’} COARSE SAND and GRAVEL, dark greenish
-"f:‘c;' gray, moist <3 mm, 202 is up to
2ol 10 mm., (SW)
;-:‘:'__"' SILTY CLAY, grayish green, moderate
SILTY CLAY, grayish green, _:.'_:.30 plasticity, moist, very stiff. (ML)
moderate plasticity, moist, | :
very stiff. (ML) S
COMMENTS: LOGGED BY: T. Fumal
52

FIG. 30.




ALTITUDE: 560' | LOCATION: HOLE No. 53
Lat. 37°26'55" SITE: .
Long. 122°15'08" E: CREST ROAD
DATE: QUADRANGLE: 73 GEOLOGIC
) WOODSIDE, CALIF. MAP UNIT: SERPENTINE
= | 515,02 |2 %
- - = = [
- SAMPLE DESCRIPTION £3[28|29%2 (8 olas DESCRIPTION
5¥52lmuk |5 3 (8¢
——0
'_—:—_—. SANDY CLAY LOAM, dark brown, gravelly
5% SILICA-CARBONATE ROCK, very dark
SILICA-CARBONATE ROCK,hvery 5f. greenish gray, hard, brittle, dense
dark greenish gray wit 7/p7 f- to vesicular near top where carbonate
brown stains, hard, brittle\ |47 2 1% is leached, very close to moderate
) \ff:;ztzizse to moderate ﬁfx- fracture.
5 %15
£ £L
£ £
£
s
SERPENTINITE GOUGE, dark 5/? [ SERPENTINITE GOUGE, dark grayish blue
grayish blue and light ;/ -jO and light green with white, coarse
green with white, coarse Py 7 / sand sized grains, soft; spongy when
sand sized grains, soft, 78 Vs wet. Sheared mostly to silt size.
oy
spongy when wet. Texture 3 7 / R
is silt loam. A
14\
7 /1
35 Ozo_w . 4
or SERPENTINITE and GOUGE, blocks of
fff/ - greenish black, hard, closely to
// . moderately fractured serpentinite
YAl with zones of soft to firm gouge.
3 DOF
7]
z
£ 120
5
3 7 | :
7 ,; i
3
VA"
=7
35 Zo
' 77 25
a/
1| g
3 F
/<t
of
L of
f
No sample recovered. Vs -30
e Z 7
COMMENTS: LOGGED BY: T. Fumal
) -
FIG. 31 53




ALTITUDE: 565' | LOCATION: HOLE No. s,

Lat. 37°32'18" .
Long. 122°20'00" SITE: COLLEGE OF SAN MATEO
DATE: 12/5/75 | QUADRANGLE: 73' | GEOLOGIC  fsr
. SAN MATEO, CALIF. MAP UNIT:. FRANCISCAN SHEARED ROCK
- o ,:~}~ ‘E, 2 -:"E
- SAMPLE DESCRIPTION |£3/Z5(25)5 (5 o (&2 DESCRIPTION
grissfae 15 - |8
[
y o' 0
/ ~ o}  SHEARED ROCK, deeply to moderately
SHEARED ROCK. deeol / Q. o weathered, dark brown and yellowish
» deeply .+~ brown, texture is sandy clay loam
weathered, dark brown and 0" ,
j=1/ % L. with soft to firm fragments of sand-
yellowish brown, texture is 219 - Q. stone and
R green schist.
sandy clay loam with soft o F
fragments of sandstone and by
green schist, moist. o . -5
4T
gL
~Q.
& —,
ir? SHEARED ROCK, slightly weathered,
SHEARED ROCK, slightly { 2 angular fragments of hard, dark gray
weathered, consists of 2.34) /j O_2F |0 sandstone in matrix of sheared black
angular fragments of hard, y-3 shale. :
dark gray sandstone to 3 Py
70 x 40 mm in matrix of SANDSTONE, moderately weathered
sheared black shale. grayish brown, firm to hard, close to
moderate fracture.
3l
SANDSTONE, fresh, dark gray, firm to
) hard with some soft zones, close to
© moderate fracture.
i soft
S 20
/5 :
5.5
3.5
SANDSTONE, dark gray, most DU
is quite firm, substantially
soft and easily friable, .
close fracture, moist. SR80 soft
7
;,% . /A .......

COMMENTS: : ' LOGGED BY: T, Fumal

FIG. 32 ' 54



ALTITUDE: 150" LOEATION ‘o - HOLE No. 53
° 1
Lg:;q 12;3;,32" SITE: PENINSULA COUNTRY CLUB
DATE: 12/8/75 QUADRANGLE: 73%' GEOLOGIC f£s
: SAN MATEO, CALIF. MAP UNIT: FRANCISCAN SANDSTONE
- PR k'o- g 2 ‘E
- SAMPLE DESCRIPTION [E2Z8|5el5 |5 o |58 DESCRIPTION
cxieai=lE |2 S ]lo¥
7 =°
/ =1 FINE SANDY CLAY LOAM, brown, dry.
/ -~ (50
/A
SANDSTONE, deeply weathered, A.Ab ]19/ - SANDSTONE, deeply weathered, texture
olive brown with dark brown T | ranges from sandy gravel to clayey
clay coatings, quite firm gravel, olive brown fragments with
fragments, very close dark brown coatings, clay is light
fracture; texture is sandy }-5 . brown.
gravel. -
... SANDSTONE, moderately weathered, very
T close to close fracture, hard frag-
2.5 e ments, brownish gray with thin clay
. SELIEN coatings
SANDSTONE, slightly 771 L
weathered, dark gray with 49// ....... 1O SANDSTONE, slightly weathered to
dark brown to black stains 1 fresh, dark gray, hard, moderate to
on fracture surfaces, hard, K| | | [|. .. close fracture.
close to very close | N | | | B
fracture, fragments to 5 cm. A 1| b -
7
7 ooy §
&
#51
75 :
SANDSTONE (GRAYWACKE),
fresh, dark gray, hard, ened I
moderate fracture. Fracture L 30
surfaces have thin carbonate Tl
coatings, 2.67 1]} B
COMMENTS: LOGGED BY: , ...
55

FIG. 33




IDE - + | LOCATION: HOLE No. 54 .
ALT‘TLDE. 145 Lat. 37017 '48" . .
: Long. 121°51'05" SITE: SANTA CLARA COUNTY FAIR-
DATE: 1/12/76 | QUADRANGLE: 73° GEOLOGIC  qyfo GROUNDS
| | SAN JOSE FAST, CALIF. MAP UNIT: HOLOCENE FLUVIAL DEPOSITS
- - gg 5 .;o-‘ g ::" .:E
SAMPLE DESCRIPTION |£g|28|293 S olag DESCRIPTION
5¥82zw b |5 3 |88
7 —+0
/ -2l LOAM, dark brown, dry. (CL)
VERY FINE SAND. dark ’ A SAND, dark yellowish brown to dark
yellowish browr’x very well 490 /3 - brown, very well sorted, very fine to
sorted, moist l;xedium dense - fine grained, medium dense to dense,
(SP) ’ ’ : moist. (SP)
.5 -5
.5 3
FINE SAND, dark brown, very 206 39 i
well sorted, moist, dense. O o 0]
(sp) L
LE “F  SILT LOAM, dark brown. (ML)
'5 - .-l -I5
, :T“_—:' SILTY CLAY, mottled gray and grayish
SILTY CLAY LOAM, dark —.op  Pbrown. (CL)
grayish brown and dark gray 24k F B
with strong brown mottles. he o o SAND and FINE GRAVEL,- dark grayish
(cL) : '_“’.é -2 brown, most is <5 mm, 25% is up to
/ J2:-F . 15 mm, mostly sandstone and shale,
grading to: ] DI some red chert. (GW)
1 I~
s+ O
SANDY LOAM, dark grayish Ry
brown, poorly sorted, some o
gravel to 20 mm. (SM) / ;:..°_' [~
'o-,o.-25
/o
'a.é'
5's
/ ‘S
o'of
ol
é-.r
N
0. 30
COMMENTS: LOGGED BY:
. T. Fumal
FI1G. 34 56




. + | LOCATION: HOLE No. 55
Long. 122°04'12" SITE: OAK AVENUE SCHOOL
: ] AP UNIT:. HOLOCENE ALLUVIAL FAN
CUPERTINO, CALIF . TEPOSTTS
- 0“ ..:Q } g “é _:‘E
-SAMPLE DESCRIPTION |£5/2¢]1338 |5 2 (as DESCRIPTION
ET|6Smn g 15 & |8
7 SANDY CLAY LOAM, dark brown, gravelly
dry.
SILTY CLAY LOAM, dark brown, / SILTY CLAY LOAM and FINE SANDY LOAM,
20-30% very coarse sand and A/ /3 dark brOWn, low plaStiCity, 20-30%2
gravel to 15 mm, low coarse sand and gravel, moist, stiff
plasticity, medium dry grading to:
strength, low toughness, COARSE SAND and GRAVEL
moist, stiff. (ML) :
SANDY CLAY LOAM, dark 1951 3/ SANDY CLAY LOAM, dark yellowish
yvellowish brown, poorly : o' brown, grading to: .
sorted, up to 40% very 'o'a"" 3 COARSE SAND and GRAVEL interbedded
coarse sand and fine gravel, R with LOAMY SAND, poorly sorted, very
moist, dense. (SC) "°"0_‘~‘._lo dense. (GM-SM)
s
o ‘sl
. LOAMY SAND, dark yellowish |}/ A
brown, poorly sorted, PR o
mostly very coarse, some SO
gravel to 20 mm, moist, 58 f‘?‘ig-
very dense., (SP) P
/ *8ls
ssag]
] B
L5 - =
FINE SANDY LOAM, dark = SANDY CLAY LOAM and FINE SANDY LOAM,
yellowish brown, low 23 ol 4 dark yellowish brown, low
plasticity, moist, dense. —Zl20 plasticity, moist. (SC)
(sC) o .
+5 ==f
2 I &
oo [289
Vo SAND and GRAVEL
o'.of
S5k LOAMY SAND
2.9l SAND and GRAVEL
. Q.
o
o .
5o
‘o 30
COMMENTS: LOGGED BY: ¢, pumai
57/

FIG. 35




ALTITUDE: 27! LOEA;FION:3'7°48'31" HOLE No. 356
a L
' Long. 122°16'43" SITE: MERRITT SAND
DATE: 1/8/76 QUADRANGLE: 73 GEOLOGIC
OAKLAND WEST, CALIF. MAP UNIT: wErRITT saND
. 251348 |2 ¥
SAMPLE DESCRIPTION |£3/%:|353 |5 o |58 DESCRIPTION
SO =] “ o ®
A Q@ 8 o QE
—=+0
Y <=-o = FINE SANDY CLAY LOAM, brown with
- strong brown mottles. (SC)
/A ©7<-F FINE SANDY LOAM, yellowish brown to.
FINE SANDY LOAM, yellowish 9 | 40 ¢-«.p dark yellowish brown, low plasticity,
brown with mottles of coy:]  moist, demse. (SC)
grayish brown and dark o.e
yellowish brown, low ,15 R ot~
?é?;ticity, moist, dense. ....:.._ grading to:
.".." ‘L SAND, olive brown, well sorted, fine
2 Sl to medium grained, rounded to sub-
s .. angular, wet, very dense. (SP)
SAND, olive brown, well 3_04,5% g i
sorted, fine to medium 5 - -10 .
grained, rounded to sub- A
angular, wet, very dense. 2 -
(sP) s
o = -15 '
——— SANDY CLAY LOAM, brown grading to
—'7F olive, low plasticity, wet, dense,
—— ‘contains shell fragments. (SC)
FINE SANDY CLAY LOAM, graded - :
from olive with shell L5 -}
fragments to dark gray; low -
plasticity, wet, dense. 2021 3/ -_-'-;'
(50) -=20
/5 (2. SAND and FINE GRAVEL, mostly yellowish
o il brown sandstone and red chert. (GW)
:—'__:- LOAM, very dark gray. Includes some
Ry | greerndish silt loam. " (CL)
2. F25 SAND and FINE GRAVEL, mostly yellowish
'?‘.;" brown sandstone and chert., (GW)
| _f  SILTY CLAY, dark gray (CL)
R = grading to:
Rt & FINE SANDY LOAM, dark gray, some
FINE SANDY LOAM, dark gray, .| evavel to 4 mm. (SC)
low plasticity, some gravel |5, we- 30 )
to 4 mm, wet, very dense. I R
(5C)
COMMENTS: LOGGED BY: T, Fumal
FIG. 36 58



LOCATION:
Lat. 37°47'15'
Long. 122°09'50'

QUADRANGLE:

OAKLAND EAST, CALIF,

ALTITUDE: 920’

DATE: 1/9/76

7%’

HOLE No.
SITE:

GEOLOGIC
MAP UNIT:

57
MERRITT COLLEGE

LEONA RHYOLITE

]

Blows/

"SAMPLE DESCRIPTION

Dritlin
Rateq
Densjt
(om
Foot
ISampling

Graphic
Log
Depth

DESCRIPTION

mefers)

RHYOLITE, moderately
weathered, yellowish brown

and dark yellowish brown

with dark reddish brown
=x.%

stains, hard, very close

“to close fracture, some
fragments to 40 mm, mostly
<10 mm.

A5

2.5

/5]

L

25

5

RHYOLITE, slightly to moderately
weathered, yellowish brown and dark
yvellowish brown with dark reddish
brown stains, hard, close to very
close fracture. Includes thin
breccia zones which are soft and
‘clayey.

| ¥ ¥ 2.} Y 3 ¥
ST Y R e

RHYOLITE, slightly weathered,
yellowish brown and dark yellowish
-2 brown, hard, mostly close to

" moderate fracture.

L4

w
o

COMMENTS:

LOGGED BY: 7, Pumel

F1G. 37

59




FIG. 38

. LOCATION: HOLE No.
ALT‘TUDE- 2' Lat. 37034!04" . 58
Long. 122°15'27" SITE: AUDUBON SCHOOL
| SAN MATEO, CALIF. MAP UNIT: ARTIFICIAL FILL
- y 8» :E~ >°- g .E ;—._"T
SAMPLE DESCRIPTION |55/2€|382 (8 $|a¢ DESCRIPTION
S5z E |53 |a8
f
o
7/ T SAND, olive, very fine to medium
/ RIS grained, woist. (Hydraulic fi11)
/ “==|  SILTY CLAY, dark gray, medium
—_— plasticity, medium dry strength,
—_r low toughness, soft, wet. Top 0.5 m
SILTY CLAY and OYSTER ——L is dark brown and peaty. Abundant
SHELLS, silty clay is dark .- oyster shells from 3 to 9 m. (MH)
gray, medium plasticity, 1.55] S |—-r5
medium dry strength, low .
toughness, soft, wet. (MH) .
Up to 50% shell material. -7Tr
/ T
f ZZho
15 A
: S
SILTY CLAY, very dark gray, —~L"
medium plasticity, medium / i
dry strength, low tough- : i od |+
ness, soft, wet. (MH) #53 S - =L
L5 =
T+ 20
L5 .
—_."..:_ SILTY CLAY, grayish green, medium
T plasticity. (ML)
-“.-—.—-' grading brown and sandy
/5 — ,
N o 25 COARSE SAND and GRAVEL, dark brown.
sl
I S
5 e 0
/ 2
: 9:°%p
Se
. _30
COMMENTS: LOGGED BY: v pumal
60




FIG.

ALTITUDE: 12' LOEA"FION: -37,4'6'35" HOLE No. 59
ar.
' Long. 122°24'15" SITE: CARMICHAEL SCHOOL
DATE: 1/7/76 | QUADRANGLE: 7' GEOLOGIC ~ Qaf |
SAN FRANCISCO NORTH, CALIF. MAP UNIT: ARTIFICIAL FILL
P ~N o o ‘D
- oJde=Bl®d e |2 2
SAMPLE DESCRIPTION |S2[2E|332 |5 = |52 DESCRIPTION
e G b R
o
// SAND, dark brown, very well sorted,
/ 3-.." fine grained, loose, dry. _(SP)
SAND, dark olive gray, well A ,4/_ Poat
sorted, fine grained, quick, KD .
wet, medium dense. Contains L@l _'....' = SAND, dark olive gray, well sorted,
roots and other plant frag- . 5 fine grained, quick, wet. (SP)
ments. (SP) .
SAND, dark olive gray, well 243 5/"5, T
sorted, fine grained, quick, A =
wet, very dense. (SP) L
~r7|_Peat
JeoF10 .
aydey § SANDY CLAY LOAM, very dark gray, wet,
o1 strong odor. (éC)
<k [ SANDY LOAM, strong brown to yellowish
-. "} brown (SC)
Y S grading to:
_ LOAMY SAND, dark yellowish brown,
LOAMY FINE SAND, olive, -15 fine grained (s™M)
quick, wet, rounded to sub- 221 3¢ . grading to:
angular, dense. (SM) . o
. ) NS o SAND, olive brown, well sorted, fine
15 grained. (SP)
20
15 —-+  SILTY CLAY, green. (CL)
S light olive brown
- SAND, strong brown to yellowish
browe, well sorted, fine grained,
/S5 " .  rounded to subangular. (SP)
- les
.} olive browm
3 o]
/ R
SAND, olive gray, well . olive gray
sorted, fine grained, |, 30
rounded to subangular, wet,
quick, very dense. (SP)
COMMENTS: LOGGED BY: = muma)
39 61
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TABLE 1

TRAVEL-TIMES AND AVERAGE VELOCITIES
SITE NO. 36 BRIDGEWAY PARK DATE LOGGED 3-26-76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.00zZ

DEPTH ORIGIN FIRST S CORR AVE VEL

CORR ARRIVAL S TIME S WAVE

- (H) (S) A8y {8) - - AH/5)
2.5 0.002 0.018 0.014 177

5.0 ~0.002 -~ - -0.064- --- 0059 —— -84 - ——-

7.0 0.002 0.101 0.097 72
9.0 0.002 0.125 0.122 73
11.0 0.002 0.134 - - 0.132 -~ 83
13.0 0.002 0.143 0.141 91
15.0 0.002 0.154 0.153 98
17.5 0.0C2 - 0.3168 - - - 0.167 - 104
20.0 0.002 0.178 0.177 112
22.5 0.001 0.187 0.186 120
25.0 0.002 0.201 0.200 - - 124
27.5 0.002 0.216 0.216 127
29.6 0.002 0.227 0.227 130

DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE

) {s) {3) {s) {S) (8/5)
2.5 0.029 0.023 0.008 €6.005 - 488
5.0 0.073 0.068 0.010 0.009 583
7.0 0.110 0.106 0.015 0.014 507
9.0 0.132 0.129 0.021 0.020 - 451
11.0 0.142 0.140 0.025 0.024 us6
13.0 0.151 0.149 0.026 0.025 513
15.0 0.163 0.162 £0.027 0.026 566
17.5 0.177 0.176 0.029 0.029 612
20.0 0.186 0.185 0.030 C.03C 674
22.5 0.196 0.195 6.032 0.032 709
25.0 0.210 0.209 0.033 0.033 763
27.5 0.225 0.224 0.035 0.035 790
29.6 0.236 0.236 0.037 0,037 - 804
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 37
PLANK DIST= 2.0 PLATE DIST= 3.0

DEPTH

DEPTH

ORIGIN

CORR

0.002
—0.002
0.002
0.002
- 0.002
0.002
0.002
~0.003
0.002
0.003
0.0602
0.002
0.002

FIRST S

PEAK.
(s)

0.029
0.038
0.039
0.043
0.052
0.059
0.067
0.0756
0.085
0.095
0.100
0.105
0.111

WINDMILL

FIRST S
ARRIVAL

[ . (S’ R

0.022
---0.033 —
0.034
0.038
- 0.047
0.054
0.062
0.070
0.079
0.089
0.094
0.099
0.105

CORR P TINME

S PEAK

{5) {s)

0.023 0.015
0.035 0.016
0.037 0.017
0.041 0.018
0.051 0.019
0.058 0.021
0.066 0.021
0.075 0.024
0.084u 0.025
0.094 0.026
0.100 0.028
0.105 0.029
0.111 0.031
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DATE LOGGED 3-29-76

AVE ORIGIN CORR= 0.002

CORR
S TIME

0.017
-—0.030 -
0.032
0.037
0.0u46
0.053
0.061
0.069
0.078
0.088
0.094
0.099
0.105

CORR
P TIME
(S)

- 0.010
0.013
0.015
0.0437
0.018
0.020
0.021
0.024
0.025
0.026
0.028
0.029
0.031

,_(S’-

AVE VEL
S WAVE
{8/5) -

146
-149 - -
186
205
217 —
235
244
252 -
254
254
267 -
278
284

AVE VEL
P WAVE
(n/3)

2690
338
394
448
549
612
728
739
808
873
899
953
966



TRAVEL-TIMES

SITE NO.

38 CHAIN OF LAKES

PLANK DIST= 2.0

DEPTH

M)

.
Nnounmounwun

OCWLwdOEeN o
.

10.
12.5
15.90
17.5
20.0
21.5

DEPTH

)

'y
OV JAhMEN
. ¢ & o

.
Louvmunmoumoumn

[Ty
~N N

20.0
21.5

ORIGIN

CORR
{5)

0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

FIRST S

PEAK
(s)

0.027
0.038
0.043
0.048
0.053
0.063
0.069
0.071
0.081
0.087
0.091

PLATE DIST=

FIRST S
ARRIVAL
{S)

0.020
-0.032
0.038
0.042
0.047
0.058
0.065
-0.066
0.076
0.083
6.087

CORR P TINE

S PEAK

(S) (s)

0.021 0.019
£.035 0.021
0.041 .02k
0.047 0.027
0.052 0.028
0.062 0.030
0.068 0.0
0.071 0.034
0.081 0.0u40
0.087 0.042
0.091 0.043
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3.0

AND AVERAGE VELOCITIES

DATE LOGGED 3-30-76
AVE ORIGIN CORR= 0.003

CCRR

S TIME

(3)
0.016

£.029 - -

0.036
0.041
0.046
0.057
0.064
0.065
0.076
¢.083
0.087

CORR
F TIME
{5)

C.012
0.017
0.021
0.025
0.027
0.029
0.030
0.033
¢.039
0.042
0.043

»

AVE VEL
S WAVE

(M/5)

158
153
165
184
195
183
194
228
231
241
247

AVE VEL
P WAVE
(B/S)

205
257
279
299
338
364
414
449
443
481
504




TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 39 PRAY ERBOOK CROSS DATE LOGGED 3-31-7¢€
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN COREK= 0.008

DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRIVAL S TIME S WAVE

18-} - (5) {5) ) {#/3)
2.5 0.008 0.016 0.012 200
5.0 0.008 0.017 ~0.016 - - 316
7.0 0.008 0.020 0.019 364
11.0 0.008 0.022 0.022 508
12.5 0.008 0.024 0.024 - - 527
15.0 0.008 0.026 0.026 582
17.C 0.008 0.028 0.028 611
19.0 0.008 0.030 0.030 636

DEPTH FIRST 5 CORR P TINME CORR AVE VEL
PEAK S PEaAK P TIME P WAVE

M) (s) {3) s) - {(35) {(8/53)
2.5 0.020 0.016 0.010 0.006 390
5.0 0.021 0.019 0.010 0.009 583
7.0 0.024 0.023 0.012 6.011 €34
11.0 0.026 0.026 0.015 0.0 760
12.5 0.030 0.030 0.016 0.016 803
15.0 0.030 0.030 0.017 0.017 899
17.0 0.032 0.032 0.017 0.017 1020
19.0 0.033 0.033 0.018 0.0138 1070
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO.40 PAGE MILL DATE LOGGED 4-1-96
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.00S

AVE VEL

DEPTH ORIGIN FIRST S CORR
CORR ARRIVAL S TIME S WAVE
(M) (S) (s) sy —  A¥/s)
2.0 0.005 0.010C 0.007 279
4.0 0.005 0.016 0.014 277
6.0 0.005 0.017 0.016 369
8.0 0.004 0.020 0.020 409
10.0 0.005 0.623 0.023 449
12.0 0.005 0.027 0.027 4y8
14.0 0.005 0.030 0.030 469
16.0 0.005 0.033 0.033 486
DEPTH FIRST S CORR P TIME CCRR AVE YEL
PEAK S PEAK P TINME P WAVE
() (S) {3) (s) (s) (1/5)
2.0 0.015 - 0.011 0.010 0.000 360
4.0 0.020 D.018 6.012 0.010 4186
6. ¢C 0.021 0.020 0.012 0.011 559
8.0 0.024 0.023 0.013 0.012 657
10.0 0.028 0.028 0.0y 0.013 785
12.0 0.031 0.031 0.015 ¢.015 824
14.0 0.034 0.034 0.016 0.016 894
16.0 0.037 0.037 0.017 0.017 357
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 41 SOOUTHERN PACIFIC DATE LOGGED 4-1-7¢
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE CRIGIN CORR= 0.00:Z
DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRIVAL S TIME S WAVE
) “«+£5 - A5y - 45) - -~ {4/5)
2.5 0.002 0.014 0.011 228
4.0 0.002 - - -0.020 - -D018 -~ 223
5.5 0.002 0.028 0.026 209
7.0 0.002 0.040 0.038 i82
5.0 ~-0.,002 -~ QD43 - 0042 - - - 274
11.0 0.002 0.049 0.048 228
13.0 0.002 0.054 0.053 243
15.0 €.002 - - 0.060 - 0.059 - 252
16.5 0.002 0.064 0.064 259
18.0 0.002 0.066 0.066 274
20.0 0.002 0.069 - 0.065 291
22.0 0.002 0.071 0.071 311
24.0 0.002 0.074 0.074 325
26.0 0.002 0.075 0.076 343
27.7 0.002 0.079 0.079 351
DEPTH FIRST S CORR P TINME CORR AVE VEL
PEAK S PERK F TIME P WAVE
(¥) (S) {5) {3) (s) (M/5)
2.5 0.018 0.0174 0.008 0.006 L33
4.0 0.023 0.021 0.010 - 0.008 -499
5.5 0.034 0.032 0.012 0.011 522
7.0 0.045 0.043 0.012 0.011 634
9.0 0.048 0.047 0.013 0.012 728
11.0 0.054 0.053 0.014 0.014 814
13.0 0.060 0.059 0.015 0.015 839
15.0 0.065 0.064 0.016 0.016 956
16.5 0.070 J.069 0.017 0.017 386
18.0 0.072 0.072 0.017 0.017 1070
20.0 0.075 0.075 0.018 0.018 1120
22.0 0.078 0.078 0.019 0.019 1170
24.0 0.082 0.082 0.020 0.€20 1210
26. 0 0.083 £.083 0.021 0.021 1250
27.7 0.085 0.085 0.022 0.022 1270
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 43 QUINTARA DATE LOGGED 4-8-16
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRIVAL S TIME S WAVE
() 1S) -~ -~ AS) - {s) /s
2.5 0.004 0.019 0.015 168
4.5 - 0.004 - - -D.026 - 0.02% - - 189
6.0 0.004 0.032 0.030 197
7.5 0.004 0.039 0.038 199
10.0 0.004  -- 0,046 - 0.045 221
12.5 0.004 0.050 0.049 253
15.0 0.004 0.054 0.054 280
17.5 0.004 - 0.059 0.059 298
20.0 0.004 0.064 0.064" 31u
22.5 0.004 0.069 0.069 327
25.0 0.004 0074 - 0.07u 338 N
27.5 0.004 0.079 0.079 349
29. 8 0.004 0.082 0.082 364
DEPTH  FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TINME P WAVE
(") (s) () (sS) (35) (M/3)
2.5 0.028 0.022 0.017 0.011 229
4.5 0.033 0.030 0.019 0.016 264
6.0 0.037 0.035 0.021 0.019 319
7.5 0.0u6 0.044  0.0246 --0.022 336
10.0 0.051 0.050 0.025 0.024 417
12.5 0.056 0.055 0.027 0.026 476
15.0 0.061 0.060 0.029 0.028 527
17.5 0.064 0.064 0.030 €.030 591
20.0 0.071 0.071 0.032 0.032 631
22.5 0.076 0.076 0.034 0.034 667
25.0 0.081 0.081 0.036 0.036 699
27.5 0.086 0.086 0.038 0.038 727
29.8 0.088 0.088 0.040 0.040 748
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO0. &4 HILLVIEW DATE LOGGED 4-12-7¢€
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRIVAL S TIME S WAVE
") -5y sy - ) {#/5)
2.5 0.004 0.016 0.012 200
5.0 0.004 - - D.022 0.620 244
7.5 0.004 0.026 0.027 277
10.0 0.004 0.036 0.035 283
11. 8 0.004 - - 0.040 - —0.039 - - 299
13.5 0.004 0.04s6 0.046 29¢
15.0 0.004 0.048 0.049 308
17.5 0.004 0.054 -0.054 326
20.0 0.004 0.059 0.059 340
22.5 0.004 0.065 0.065 347
25.0 0.004 - - ~0.071 0.071 - - -- 353
26.6 €.004 0.074 0.074 360
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PERK P TIME P WAVE
(M) (35 (s} i{S) {S) {(4/5)
2.5 0.022 0.017 0.015 €.010 260
5.0 0.027 0.025 0.015 -0.014 364
7.5 0.037 0.026 0.018 0.017 448
10.0 0.044 0.043 0.023 0.022 453
11. 8 0.047 0.045 0.025 0.024 487
13.5 0.053 0.052 0.027 0.026 512
15. ¢ 0.056 0.056 0.C27 0.026 566
17.5 0.061 0.061 0.029 0.029 - 612
20.0 0.066 0.0€6 0.030 C.030 674
22.5 0.072 0.072 0.033 ¢.033 687
25.0 0.078 0.078 0.035 0.035 716
26.6 0.083 0.083 0.037 0.037 723
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TYRAVEL-TIMES ANLC AVERAGE VELOCITIES

SITE NO. 45 AVALON
PLANK DIST= 2.0 PLATE DIST= 3.0
DEPTH ORIGIN FIRST S
CORR ARRIVAL

") ) - - S

2.5 0.002 0.023

5.0 0.002 0.030

6.5 0.002 0.036

8.5 0.002 0.043
10.5 0.002 06.051
13.0 0.002 0.062
15.0 0.002 0.067
17.5 0.002 0.072
20.0 0.002 0.078
22.5 0.002 0.085
25.¢C 0.002 0.091
27.5 . 0.002 €.098
29.3 0.0C2 0.1C1
DEPTH FIRST S CORR P TIME

PERAK S PEAK

(M) (5) (5) (s)
2.5 0.030 0.023 0.017

5.0 0.036 0.033 0.019
6.5 0.0u41 0.039 0.021

8.5 0.054 0.053 0.021
10.5 0.056 0.055 €.022
13.0 0.067 0.066 0.024
15.0 0.071 0.070 ¢.026
17.5 0.077 0.077 0.028
20.0 0.083 0.083 0.029
22.5 0.090 0.090 0.0ud
25.0 0.096 0.096 0.0u8
27.5 0.107 0.107 0.049
29.3 0.110 0.110 0.050

82

DATE LOGGED 4-13-7¢€
EVE ORIGIN CORR= 0.002

CORR

S TIME

45)
0.018

0.028

0.034
0.0u42
€.CEQ
0.061
0.066

0.078
0.085
0.0691
0.098
0.101

CORR
P TIME
(S)

0.0
C.016
0.019
0.020
€.021
0.023
0.02¢
0.028
0.029
0.045
0.048
0.046
0.050

AVE VEL
S WAVE
{%/5)

1389
179
188
203
208
212
225
244
257
265
275
281
290

AVE VEL
P WAVE
(1/3)

229
306
340
429
L96
555
588
634
637
493
524
564
589




10

TRAVEL-TIMES AND ARVERAGE VELOCITIES

SITE NO. 46
PLANK DIST= 2.C

DEPTH ORIGIN
CORR
1 6:)) (s)
2.5 0.002
5.0 0.002
7.5 0.002
10.0 0.002
12.5 0.002
15.0 0.002
17.5 0.002
20.0 0.002
22.5 0.002
25.0 0.002
27.5 0.002
30.4 0.002

DEPTH FIRST S

PEAK

) {5)
2.5 0.01%4
5.0 0.016
7.5 0.020
10.0 0.020
12.5 0.021
15.0 0.024
17.5 0.026
20.0 0.027
22.5 0.028
25.0 0.030
27.5 0.032
30.4 0.033

TWIN PEAKS
PLATE DIST= 3.0

FIRST S
ARRIVAL

-{8)

0.010
—~0.013
0.016
0.017
$4.019
0.020
0.022
0.023
0.024
0.C26
9.028
0.029

CORE P TIME

S PEAK

{5) {5)

0.011 0.008
0.015 0.008
0.019 0.0M
0.020 ¢.013
0.021 0.015
0.024 0.016
0.026 0.018
0.027 0.019
0.028 0.019
0.030 0.020
0.032 0.020
0.033 0.020
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DATE LOGGED 4-19-7¢€
AVE ORIGIN CORR= 0.002

COPR

S TIME

15)

0.008
0.012
0.015
0.017
0.019
0.020
0.022
0.023
0.024
0.026
0.028
0.029

CORR
P TIME

{5)

0.005
0.007
0.010
0.012
0.015
0.016
0.018
0.019
c.019
0.020
0.020
0.020

AVE VEL
S WAVE

{M/5)

320
4134
485
569
- 666
7586
800
873
94
96 4
- 984
1050

AVE VEL
P WAVE

{(4/5)

488
728
734
803
856
956
986
1060
11990
1260
1380
1530
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 47 SAN BRUNO MTN DATE LOGGED 4-20-76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST 5 CORR AVE VEL
CORR LRRIVAL S TIME S WAVE
() {S) - {5y - -{8) - (1/3)
2.5 0.004 0.007 0.005 463
5.0 0.004 0030 - - 0,009 - - 543
7.5 0.004 0.011 C.011 711
10.0 0.004 0.014 0.014 733
12.5 0.004 0.018 0.018 706
15.0 0.00u4 - 0.020 0.020 760
17.5 0.004 0.023 0.023 768
20.¢C 0.004 0.025 - -0.025 : 806
22.5 0.004 0.027 0.C27 839
25.0 0.004 0.029 0.029 867
28.0 0.005 0.031 €.031 - 808
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE
M) {s) (s) (sS) (s) (4/5)
2.5 0.010 0.008 0.008 0. 005 488
5.0 0.013 0.012 0.003 0.008 647
7.5 0.014 0.013 0.011 6.010 734
10.0 0.017 0.017 0.013 0.012 803
12.5 0.021 0.021 0.0y 0.014 918
15.0 0.024 0.024 0.016 G.01¢ 956
17.5 0.026 0.026 0.018 0.018 986
20.0 0.029 0.029 0.019 0.019 106¢C
22.5 0.031 ¢.031 4.020 0.020 1130
25.0 0.033 0.033 0.C21 0.C21 1200
28.0 0.035 0.035 0.021 0.C21 1340
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TRAVEL-TIMES

12

SITE NO. 48 SKYLINE
PLANK DIST=
DEPTH ORIGIN F
CORR A
(M) {s)
2.C 0.005
3.5 -~ 0.005
5.0 0.005
6.5 0.005
7.8 ~0.005
10.0 0.005
12.0 0.005
14.0 0.005
15.5 ~ 0.005
17.5 0.005
19.0 0.005
20.5 0.005
22.5 0.005
25.0 0.005
28.0 0.005
DEPTH FIRST S CORR
PERK PEARK
) (3) {s)
2.0 0.025 £.018
3.5 6.033 0.029
5.0 0.036 0.033
6.5 0.043 0.041
7.8 0.047 0.0u6
10.0 0.057 0.056
12.0 0.067 0.06¢
14.0 0.073 0.072
15.5 0.078 0.077
17.5 0.089 0.088
19.0 0.092 0.091
20.5 0.097 0.097
22.5 0.100 0.100
25.0C 0.105 0.105
28.0 0.112 0.112
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ANC AVERAGE VELOCITIES

2.0 PLATE DIST= 3.0

IRST S
RRIVAL

(s)

0.017
6.025
0.030
0.037
6.641
0.051
0.061
0.067
0.072
0.082
0.086
0.091
0.094
0.099
0.106

P TIME
{5)

0.013
0.013
0.015
0.016
0.017
0.018
0.020
0.021
0.022
0.024
0.025
0.026
0.028
0.030
0.036

DATE LOGGED 4-21-7¢
AVE ORIGIN CORR= 0.00°%

CCERR

S TIME

{S)

0.012
0.022
0.028
0.035
0.040
0.050
0.060
0.066
0.071
0.081
0.08¢
C.091%
0.094
0.069
0.106

CORE
P TINME
(s)

t.007
6.010
0.013
0.015
0.016
0.017
0.019
0.021
0.022
0.024
0.02%
0.026
0.0268
€.030
0.036

AVE VEL
S WAVE

(8/8)

166
161
179
183
196
199
199
211
217
214
222
226
240
253
264

AVE VEL
P WAVE
{(¥/S)

271
354
388
447
491
580
618
681
717
739
769
796
810
839
782
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 49 WESTMOOR DATE LOGGED 4-22-7¢
PLANK DIST= 2.0 FLATE DIST= 3.0 AVE ORIGIN CORR= 0.003
DEPTH ORIGIN FIRST S CCRR AVE VEL
CORR ARRIVAL S TIME S WAVE
{M) s - A8y - - - {5) - A¥/S)
2.0 0.003 0.018 0.013 157
4.0 -0.003 - -0.021 - - 0.018 - 212
6.0 0.003 0.028 0.027 225
7.5 0.003 0.034 0.033 228
3.0 0.003 -0.039 £.038 236
11.0 0.003 0.046 0.0u45 243
13.0 0.003 0.053 0.052 248
15.0 0.003 0.056 0 .056 270
17.5 0.003 0.058 0.058 303
20.0 0.003 0.063 0.063 319
25.0 0.003 0.078 : -0.678 321
27.5 0.003 0.086 C.08¢ 320
DEPTH FIRST S CORE P TIME CORE AVE VEL
PEAK S PEAK P TINE P WAVE
(M) {3) (s) {s) {s5) (/5)
2.0 0.026 0.018 0.014 £.008 257
4.0 0.029 0.026 0.014 .01 357
6.0 0.034 C.032 0.C14 €c.013 479
7.5 0.041 0.040 0.015 0.014 538
9.0 0.044 ¢.043 0.016 0.015 592
11.0 0.051 0.050 0.018 0.017 633
13.0 0.059 0.058 0.020 0.019 667
15.0 0.062 €.0¢61 c.021 0.021 728
17.5 0.064 0.064 ¢.023 0.023 771
20.0 0.071 0.071 0.025 0.025 808
25.0 0.084 0.084 0.030 0.030 839
27.5 0.092 0.092 0.032 0.032 8ol
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TRAVEL-TIMES

SITE NO. 50
PLANK DIST= 2.0
DEPTH ORIGIN
CORR
i) {5)
2.5 0.003
5.0 - 0.003
7.5 0.002
10.0 0.003
12.5 0.003
15.0 0.003
17.5 0.0023
20.0 0.0C3
22.5 0.003
25.0 0.003
27.5 ¢.003
28. 8 c.003
DEPTH FIRST S
PEAK
{n) (3)
2.5 0.046
5.0 0.079
7.5 0.111
10.0 0.138
12.5 0.163
15.0 0.185
17.5 0.206
20.0 0.219
22.5 0.234
25.0 0.249
27.5 0.260
28. 8 0.265

14

AND AVERAGE VELOCITIES

KGEIX
PLATE DIST= 3.0

FIRST S
ARRIVAL

_(S) [

0.037
0074 —
0.104
0.131
0.156
0.177
0.196
04.212
0.227
0.242
¥.253 -
0.258

CORR P TIME

S PEAK

(5) (5)

0.036 0.011
0.073 0.015
0.107 0.020
¢.135 0.022
C.1¢€1 0.025
0.183 0.027
0.205 0.031
0.218 0.034
0.233 0.036
0.2u48 0.037
0.259 0.039 -
0.26u 0.040

87

DATE LOGGED 4-23-7%
AVE ORIGIN CORE= 0.003

CCRR

S TIME

- -(S)
0.029

- 0.069 -

0.100
0.128
0.154
0.175
0.198
0.211
0.22¢
0.241
~0.252
0.257

CORR

P TIME
{S)

C.007
0.013

0.019

0.021
0.024
0.026
0.031
0.034
0.036
0.037
0.039
0.040

AVE VEL
S WAVE

(M/S)

86
72
74
77
- 81
85
88
94
99
103

S~ 108

111

AVE VEL
P WAVE
(M/5)

355
388
403
474
514
566
572
594
630
680
709
723
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TRAVEL-TIMES AND AVERAGE VELOCITIES
SITE NO. 51 CREST ROAD

PLANK DIST= 2.0 PLATE DIST= 3.0
DEPTH ORIGIN FIRST S
CORR ARRIVAL

n) sy - — - Ay - -
2.5 0.002 0.013

4.0 --0.002 -— - -0.017- -
6.0 0.002 0.019

7.5 0.002 0.022
10.0 ~--0.002 -~ 0,027 —
12.5 0.002 0.033
15.0 c.002 0.038
17.5 0.002 ~0.043 -~
20.0 0.002 0.047
22.5 0.002 0.049
25.0 0.002 0.052
27.5 0.002 0.055
30.0 0.002 0.05¢°
DEPTH FIRST S CORE P TIME

PEAK 5 PEAK

) {5) (3) (s)
2.5 0.017 0.013 0.011
4.0 0.023 0.021 0.011
6.0 0.024 0.023 ¢.012
7.5 0.031 0.036 0.013
10.0 0.032 0.031 0.015
12.5 0.038 0.038 0.017
15.0 0.043 0.043 0.019
17.5 0.048 0.0u48 0.020
20.0 0.051 0.051 ¢.021
22.5 0.054 0.054 0.022
25.0 0.057 0.057 0.023
27.5 0.060 0.060 0.02u4
30.0 0.064 0.064 0.025

88

CCRR

DATE LOGGED 4-26-7%6
AVE CRIGIN CORR= 0.002

AVE VEL
S TIME S WAVE
- A{S) {4/5)
€.010 246
~-0.015 - 263
0.018 332
0.021 352
0026 - -377 - -
0.033 383
0.038 398
-0.0843 409
0.047 427
0.049 460
06.052 482
0.055 501
0.059 505
CORR AVE VEL
P TIME P WAVE
(s) (8/3)
0.007 355
0.009 454
0.011 559
0.012 621
0.014 696
0.017 756
0.019 805
0.020 887
0.021 96 3
0.022 1030
0.023 1030
0.024 1150
0.025 1210
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TRAVEL-TIMES AND AVERAGE VELOCITIES
SITE FO. 52 COLLEGE OF SAN MATEO
PLANK DIST= 2.0 PLATE DIST= 3.0

DEPTH ORIGIN FIRST S

DATE LOGGED 4-27-7¢
AVE ORIGIN CORE= 0.007

CCREK
CORR ARRIVAL S TIME
x) - {5) - ~A5) {5)
2.5 0.007 0.010 0.008
4.0 0.007 - -- D.016 0.015
6.0 0.006 0.023 0.022
7.5 0.006 0.027 0.026
10.0 - -90.007 -~ - -0.030 - --0.030
12.5 0.007 0.032 0.032
15.0 0.007 0.035 0.035
17.5 0.007 - 0.036 0.036
20.0 0.006 0.037 0.037
22.5 0.007 0.040 0.040
25.0 0.007 - --0.043 -~ -0.043
27.5 0.006 0.045 0.045
29.5 0.006 0.047 0.047
DEPTH FIRST S CORR P TINME CORR
PEAK S PERK P TIME
M {3) {s) (3) (s)
2.5 0.015 0.012 0.011 06.007
4.0 0.021 0.019 0.012 0.010
6.0 0.027 C.026 0.015 0.013
7.5 0.031 -0.030 .015 - 0.014
10.0 0.034 0.034 0.016 0.015
12.5 0.036 0.036 0.017 0.017
15.0 0.040 0.040 0.018 0.018
17.5 0.041 0.041 0.018 06.018
20.0 0.041 0.041 0.019 0.019
22.5 0.0uy 0.044 0.020 0.0290
25.0 0.047 0.047 0.020 0.020
27.5 0.050 0.050 0.021 C. 021
29.5 0.051 0.051 0.022 0.022

89

RVE VEL
S WAVE

{1/3)

308
272
270
283
335
390
427
484
537
559
578
607
623

AVE VEL
P WAVE
(1/3)

355
416
447
538
652
756
84S
986
1060
1130
1260
1320
1350
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TRAVEL-TIMES ANT AVERAGE VELOCITIES

SITE NO. 53 PENINSULA COUNTRY CLUB DATE LOGGED 4-28-7¢
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORER= 0.004

FIRST S CCRR AVE VEL

DEPTH ORIGIN
CORR ARRIVAL S TIME S WAVE
) - {S) * {S) sy (1/5)
2.5 0.004 0.010 0.008 320
4.0 - 0.004 - - 0,011 D010 - - 406
5.5 0.004 0.013 0.012 450
7.0 0.004 0.015 0.014 485
8.5 - 0.004- - - -0.016 0.016 - - - 545
10.0 0.004 0.018 0.018 566
12.5 0.004 0.020 0.020 632
15.0 0.004 0.022 0.022 ' €87
17.5 0.004 0.024 0.024 733
20.0 0.004 0.026 0.026 773
22.5 0.004 - ~-0.028 - 0.028 - - 806
25.0 0.004 0.030 0.030 835
28.2 0.00u4 0.032 0.032 883
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE
) (S) (s) (s) {(5) (n/S)
2.5 0.014 0.011 0.010 0.006 390
4.0 0.015 0.013 0.009 0.007 555
5.5 0.017 0.016 0.010 0.009 626
7.0 0.019 0.018 - 0.01% 0.010 692
8.5 0.021 0.020 0.01 0.010 819
10.0 0.022 0.022 c.01 0.011 349
12.5 0.024 0.024 £.013 0.013 988
15.¢C 0.026 0.026 0.014 0.014 1090
17.5 0.028 0.028 .04 C.014 1270
20.0 0.031 0.031 0.015 0.015 1350
22.5 0.032 0.032 0.015 0.015 1510
25.0 0.03u 0.034 0.01¢ 0.016 1570
28.2 0.036 6.036 0.017 C.017 1670
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 54 SANTA CLARA FAIRGROUNDS DATE LOGGED 4-29-76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.003

DEPTH ORIGIN FIRST S CCRR AVE VEL

CORR ARRIVAL S TIME S WAVE

(%) {s) sy (s) {(M/s)
2.5 0.003 0.012 0.009 266
5.0 0.003 - - -0s023 -0.,021 - 234
7.5 0.003 0.034 0.033 228
10.0 0.003 0.043 0.042 237
11.5 -0.003 - 0.049 — -0.0u48 - - 238
13.0 0.003 0.054 0.053 243
14.5 0.003 0.062 0.061 236
16. 0 0.003 0.070 - 0.069 230
17.5 0.003 0.070 0.070 251
20.0 0.003 0.079 0.079 254
22.5 0.003 : 9.090 - - -0.080 - 2590
25.0 0.003 0.099 0.099 253
28.3 0.003 0.094 0.094 301

DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE

() (S) {s) (s) (s) (2/5)
2.5 0.018 0.014 0.011 0.0C7 355
5.0 0.029 0.027 0.014 0.012 416
7.5 0.040 0.039 0.018 0.017 448
10.0 0.049 $.048 0.021 0.020 497
11. 5 0.055 0.054 0.024 0.023 495
13.0 0.061 0.060 0.027 0.026 49y
14,5 0.068 0.067 0.029 0.028 510
16.0 0.076 0.075 0.032 0.031 508
17.5 0.075 0.075 0.036 0.035 493
20.0 0.085 0.085 0.037 0.037 546
22.5 0.096 0.096 0.039 0.039 582
25.0 0.105 0.105 0.040 0.040 629
28.3 0.100 £¢.100 0.049 0.049 580

91




TRAVEL—TI@ES AND AVERAGE VELOCITIES

SITE NO. 55 OAX AVENUE DATE LOGGED ~4-30-7¢€

PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST S CCRR AVE VEL
CORR ARRIVAL S TIME S WAVE
M A5) =~ AS) o A{S) -~ - {B/S)
2.5 0.004 0.018 0.014 177
4.0 0.004- - 0.019 - ©.017 . 235
5.5 0.004 0.021 0.020 278
7.5 0.004 0.025 0.024 310
10.0 -0.004 - - - 9.032 - -0.031 318
12.5 0.004 0.03y 0.034 372
14.5 0.00u 0.037 0.037 395
16.5 ©0.004- - 0.040 - -  -0.040 - 415
18. 0 0.004 0.042 0.042 431
20.0 0.004 0.046 0.046 436
22.0 0.004 0.051 0.051 433 :
24.0 0.004 0.054 0.054 445
25.5 0.004 0.060 0.060 426
27.5 0.004 - 0.063 - 0.063 437
29.8 0.008 0.067 0.067 445
DEPTH FIRST S  CORR P TINE  CORR AVE VEL
PEAK S PERK P TIME P WAVE
M) (s) {5) (5) {35) (8/5)
2.5 0.024 0.C19  0.015 €.010 260
4. ¢ 0.025 0.022  0.016  0.013 312
5.5 0.027 0.025  0.017  0.015 368
7.5 0.035 0.034  0.019  0.018 425
10.0 0.042 0.041  0.021  €.020 - 497
12.5 0.044 0.043  0.022  0.021 584
14.5 0.046 0.046  0.024  0.024 616
16. 5 0.049 0.049  0.027  0.027 621
18.0 0.052 0.052  0.028  0.028 651
20.0 0.055 0.055  0.029 0.029 697
22.0 0.061 0.061  0.032  0.032 693
24.0 0.064 0.064  0.034  0.034 711
25.5 0.069 0.069  0.036 0.036 713
27.5 0.072 0.072  0.038 C.038 727
29.8 0.076 0.076  0.0&1 0.041 730
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TRAVEL-TIMES ANT AVERAGE VELOCITIES
SITE NO. 56 MERRITT SAND DATE LOGGED 5-3-76

PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.001
DEPTH ORIGIN FIRST S CCRR AVE VEL
CORR ARRIVAL S TIME S WAVE
{H) {S) - {8y — 5y -{M/S5)
2.5 0.001 0.012 0.010 247
5.0 - 0.00Y - 0.023 0.021 - 234
7.5 0.001 0.025 0.024 311
10.0 0.001 0.021 0.030 329
12.5 - 0.001 - -— -D.037 - 0.036 - - 342
14.0 0.001 0.039 0.039 363
15.5 0.002 0.043 c.0u3 364
17.0 0.001 - -0.0u7 0.047 364
18.5 0.001 0.053 0.053 351
20.4 0.001 0.059 0.059 . 347
22.5 0.001 - 0.065 0.065 - 347
25.0 0.001 0.073 0.073 343
28.0 0.001 0.088 0.088 319
DEPTH FIRST S CORR P TIME CORE AVE VEL
PEAK S PEAK P TIME P WAVE
M) (s) (s) (&) {s) (¥/5)
2.5 0.021 0.01¢6 0.011 0.007 355
5.0 0.030 0.028 0.012 c.010 48%
7.5 0.029 0.028 0.013 0.012 621
10.0 0.036 0.035 0.015 £.014 696
12.5 0.042 0.041 0.017 0.017 756
14.0 0.0u4 0.043 0.018 0.018 795
15.5 0.0u8 0.0u8 0.019 €.019 830
17.0 0.052 0.052 0.020 0.020 863
18.5 0.057 0.057 0.021 0.021 892
20. 4 0.064 0.06u 0.021 0.021 981
22.5 0.070 0.070 0.022 0.022 1030
25.0 0.078 0.078 0.02u 0.024 1050
28.0 0.093 0.093 0.026 0.026 1080
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 57 MERRITT COLLEGE DATE LOGGED 5-4-76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE CRIGIN CORR= 0.001
DEPTH ORIGIN FIRST S CORR AYE VEL
CORR ARRIVAL S TIME S WAVE
(%) -5 - (5 e {8y e AN/S)
2.5 0.001 0.005 0.004 640
5.0 ~-0.001 - - D009 - 0.008 — 598
7.5 0.001 0.012 0.012 64E
10.0 0.001 0.015 0.015 679
12.5 - 0.001 - - 0.018 - -0.018 - 703
15.0 0.001 0.022 0.022 687
17.5 0.001 0.025 0.025 704
20.0 0.001 - 0.027 0.027 TJuu
22.5 0.001 0.030 0.030 752
25.0 0.001 0.033 ¢.033 759
27.0 0.001 : 0.035 0.035 773
28.7 0.001 0.037 0.037 777
DEPTH FIRST S CORR P TIXE CORR AVE VEL
PEAK S PERAK T TIME P WAVE
M) (5) (S {5) {S) {M/S)
2.5 0.010 0.008 C.006 c.00u 650
5.0 0.012 0.011 0.007 0.006 832
7.5 0.016 0.015 6.009 0.008 897
10.0 0.019 0.019 0.011 0.011 949
12.5 0.022 - 0.022 -0.013 0.013 988
15. ¢ 0.026 0.026 0.0 C.014 1080
17.5 0.029 0.029 0.015 0.015 1180
20.0 0.031 0.031 0.017 0.017 11990
22.5 0.033 0.033 0.018 0.018 1260
25.0 0.037 0.037 0.019 0.019 1330
27.0 0.039 0.035 6.021 0.021 1290
28.7 0.041 0.041 0.022 0.022 1310
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TBAVEL -TIMES AND AVERAGE \ELOCITIES

SITE NO. 58 BUDUBON SCHOOL 5 5‘76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST S CORR AVE VEL
COER ARRIVAL S TIME S WAVE
- {H) e {5} = - ASY) — — A5} o - AB/S) - - -
2.5 0.004 0.022 0.017 145
%0 - 0004 ————— 0,037 - 0033 - 120 - -
6.0 0.004 0.052 0.049 121 :
8.0 0.004 0.073 0.071 112
40.0 -  —0.004 -—- 9,093 —— —0091— ——30Q — o
12.5 0.004 0.118 0.117 107
15.0 0.004 0.143 0.142 105
17.5 0.004 - - —0.167 - 0.166 -~ — 305 -
20.0 0.004 0.188 0.187 106
21.5 0.004 0.198 0.197 109
23.0 L 0.003 - - - 0:203 - - - 0.202 — 113 oo
24.9 0.004 0.211 0.210 118
27.5 0.004 0.222 0.221 124
DEPTH FIRST S  CORR P TIME  CORR AVE VEL
PEAK - S PEAK FE TIME - P WAVE
m (s) (s) (s) (s) (M/3)
2.5 0.031 - 0.024 - 0.009 0.006 - - 433
4.0 0.04Y 0.039  0.011 0.009 454
6.0 0.059 0.056  0.012  0.011 559
8.0 0.080 - 0.078 - 0.014-- -0.013 - - - 630 - -
10.0 0.099 0.097  0.016 0.015 652
12.5 0.125 0.12¢  0.018 0.018 714
15.0 9.150 0.149  0.020  ©0.020 764 -
17.5 0.174 0.173  0.022 0.022 807
20.0 0.195 0.194¢  0.024 0.024 842
21.5 0.205  0.204  0.025  0.025 868
23.0 0.210 0.209  0.026 0.026 892
24.9 0.218 0.217  0.027 0.027 928
27.5 0.229 0.228  0.029 0.029 953
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TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 59 CARMICHAEL SCHOOL DATE LOSGED 5-6-76
PLANK DIST= 2.0 PLATE DIST= 3.0 AVE ORIGIN COERR= 0.003
DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRIVAL S TIME S WAVE
(M) {5) - BN CF {S) {%/5)
2.5 0.003 0.015 0.012 210
3.5 0.003 - -0.029 - -0.018 - -- 190
5.5 0.002 0.027 0.026 215
7.5 0.002 0.033 0.032 233
9.5 0.003 - 0.0U0 - - 0.039 - - 241
11.0 0.002 0.052 0.051 214
12.5 0.002 0.055 0.055 229
14.5 0.003 0.058 ©.058 281
16.0 0.004 0.064 0.0€4 281
18.0 0.003 0.070 0.070 257
20.0 0.003 -0.077 - 0.077 260
23.¢C 0.003 0.089 0.089 258
25.90 0.003 0.093 0.093 269
27.0 0.003 0.097- - 0.097 - - 278
DEPTH FIRST S COER P TIME CORR AVE VEL
PEAK S PERX P TIME P WAVE
(M) (3) (3) (s) (3) (M/35)
2.5 0.020 0.016 0.012 £.008 325
3.5 0.027 0.024 0.012 0.009 384
5.5 0.032 0.030 0.013 0.011 - - 481
7.5 0.036 0.035 0.014 0.013 576
9.5 0.0u43 0.042 0.017 0.016 586
11.0 0.055 0.054 0.017 0.016 670
12.5 0.059 0.058 0.018 0.018 714
14.5 0.062 0.062 0.019 0.019 779
16.0 0.069 0.0689 0.020 0.020 813
18.0 0.074 0.074 0.022 0.022 829
20.0 0.082 0.082 0.024 0.024 842
23.0 0.095 0.085 0.026 0.026 892
25.0 0.099 0.00°9 0.028 ©.028 89¢
27.0C 0.103 0.103 0.035 0.035 776
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TABLE 24

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NOC. 36 BRIDGEWAY PARK

FIRST S ARRIVAL

DEPTH INT NO INCPT VEL UNC INT INCPT
(M) MEAS  (S) (M/5) (n/s) {(s)
2.5~ 7.0 3 -.032 54 { 53, s5u) -:024
9.0-20.0 6 0,076 195 { 190, 199) 0.082
22.5-29.6 4 0.058 175 ( 172, 178) 0.067

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS  {S) (1/s) (1/3)
2.5-11.0 5 =-.002 427 ( 398, 462)
10.0-29.6 9 0.017 1510 {1470,1550)

S DEPTH INT P DEPTH INT DENSITY SHEAR
VEL VEL DEPTH MOD
{(M/5) {(m) (1/5) (1) (M) (GrCC) (BARS)

54 2.5- 7.0 427 2.5-11.0 5.0 1.43 42
195 9.0-20.0 1510 10.0-29.6 12.5 1.99 758
175 22.5-29.6 1506 10.9-29.6 26.0 2.08 638

FIRST S PEAK

VEL UNC -INT - - ~—

(n/5s) (8/5)

54 ( 53, S4) -
190 ( 184, 197)
175 ( 172, 178)

BULK  POISSONS
MOD FATIO
{BARS)
256¢C 0.492
44200 0. 491
46400 0.493

i
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NG. 37 WINDMILL
DEPTH INT NO INCPT
(M MEAS {5)
2.5 7.5 4 0.010
6.0-20.0 7 02,012
22.5-29.8 4 0.039
10.0-29.8 9 0.016

DEPTH INT NO
(M) MEAS
2.5 7. u

7.5
7.5-29.8 10
10.0-29.,8

S DEPTH INT
VEL

(1/5) (M)
266 2.5- 7.5
304 6.0-20.0

us7 22.5-29.8
328 10.0-29.8

FIRST S5 ARRIVAL

VEL UNC INT

(M/5)

266 ( 219,
304 ( 300,
Us7 ( u37,
328 ( 317,

FIRST P ARRIVAL
VEL UNC INT

INCPT
(5)
0.006
0.012
0.012

P
VFEL
(M/5)
703
1610
1610
1620

(M/5)

(M/5)

338)
308)
479)
339)

(1/5)

703 ( 637, 783)
1610 (1560,1670)
1620 (1550, 1690)

DEPTH INT

(m)
2.5~ 1.5
7.5-29.8
7.5-29.8

10.0-29.8

DENSITY
PEPTH

(1} (G/cc)

INCPT
(5)

0.015
0.016
0.045
0.021

SHEAR
MOD
(BARS)

FIRST S PEAK

VEL OUNC INT
{M/5) {8/s)
276 { 230, 340)--
296 ( 292, 300)
457 ( 437, 479)
321 { 310, 333) -
BULK  POISSONS
MOD RATIO
(BARS)
0.416
0. 481
0.456

0.479
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INTERVAL VELOCITIES AND ELASTIC MODULT

SITE NO. 38 CHAIN OF LAKES
FIRST S ARRIVAL
DEPTH INT NO TINCPT VEL UNC INT
(1) MEAS (S) M/5) (M/5)

6.0-21.5 7 0.016 300 ( 296, 305)
10.0-21.5 4 0.018 309 { 288, 332)

FIRST P ARRIVAL
DEPTH INT NO -INCPT VEL UNC INT
) MEAS (S) {M/5}) {(4/S)
7.5-15.0 3 0.017 900 ( 883, 918)
10.0-21.5 4 0.01y 721 { 594, 916)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH

(M/s) (m (M/3) (M) (M (6/C0)
300 6.0-21.5 900 7.5-15.0

309 10.0-21.5 121 10.0-21.5

FIRST S PEAK
INCPT VEL UNC INT

(s) (8/53) {(8/5)

0,022 309 ( 303, 315)- -

0.026 327 ( 300, 358)

SHEAR BULK POISSONS
MOD MCD FATIO
{BARS) {BARS) SR
0.437
0.388
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INTERVAL VELOCITIES AND ELASTIC MODULTI

SITE NO. 39 PRAY ERBOOK CROSS
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M MEAS {S) {"/s) (M/5)

2.5- 7.0 3 0.009 671 ( 62Z, 727)
10.0-19.0 5 0.011 1000 ( 968,1040)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  TUNC INT
(r) MEAS  (S) (1/5) {M/5)
2.5- 7.0 3 0.004 978 { 889,1090)
10.0-19.0 5 0.011 2650 (2310,23090)

S DEPTH INT P DEPTH INT PENSITY
VEL VEL DEPTH
(1/5) (") (M/5) (M) () (6/C0)

1000 10.0-19,0 2650 10.0-19.0

FIRST S PEAK
INCPT VEL UNC INT
(3) (1/s) (8/5)

0.011 604 ( 581, 630) -
0.018 1260 (1020,1650)

SHEAR BULK  POISSONS
MOD MOD FATIO
{BARS) {BARS)
0.055
0.416
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INTERVAL VELOCITIES AND ELASTIC MODULT

SITE NO.40 PAGE MILL

FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT

M MEAS (S) (8/5) (n/5)

6.0-16.0 6 0.006 592 ( 581, €0u)

FIRST P ARRIVAL

DEPTH INT NGO INCPT VEL  UNC INT
(M) MEAS  (S) (M/5) {M/S)

4.0-16.0 7 0.007 1670 (1640,1710)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(n/s) {"n {M/3) M) (n)

592 6.0-16.0 1670 4.0-16.0

FIRST S PEAK
INCPT VEL  UNC INT - -
{5) (n/S) {M/S)

0.010 592 ( 576, 608) --. -

SHEAR BULK POISSONS
MOD MOoD RATIO
{BARS) {BARS)

0.428



9ct

29

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE ¥O. 41 SOUTHERN PACIFIC

' FIRST S ARRIVAL

DEPTH INT KO INCPT VEL  UNC INT
(m MEAS  (S) (M/5) (1/5)

9.0-16.5 5 0.016 349 ( 343, 354)
18.0-27.7 6 0,042 758 ( 734, 78u4)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
M MEAS (S) (1/5) (M/5)
7.0-16.5 6 0.007 1700 (1670,1730)
18.0-27.7 6 0.007 1920 (1900,193u0)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(m/s) (m (M/5) (M) (M)

349 9.0-16.5 1700 7.0-16.5 11.2
758 18.0-27.7 1920 18.0-27.7 19.0

FIRST S PEAK
INCPT VEL UNC

INT -~

{5) (n/5) (81/5)

0.020 336 ( 329, 343) - -
0.047 723 ( 673, 780)
SHEAR BULK POISSONS
MOD MOD FATIO
{BARS) {BARS) :
2560 57500 0.u78

11500 58300

0.407
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INTERVAL VELOCITIES AND ELASTIC MODULT

SITE NO. 43 QUINTARA
FIRST S ARRIVAL
DEPTH INT NC INCPT  VEL UNC INT
() MEAS (S) {(1n/5) (1/5)

2.5- 7.5 4 0.0013 219 (216, 223)
10.0-29.8 3 0.025 522 ( 514, 5209)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
(M) MEAS (S) (1/5) (1/5)
2.5- 7.5 4 0,005 442 { 430, 455)
10.0-29.8 9 0.016 1230 (1250,1300)

FIRST S PEAK
INCPT VEL DRC INT -

(s) {n/5) (1/S)

0:010 227 ( 209, 2509
0.030 505 ( 491, 519)

S DEPTH INT P DEPTH INT DENSITY SHEAR BULK POISSONS
VEL VEL DEPTH MOD MNOD FATIO
(n/3) m {"/3) (M (M) {G/C0C) {BARS) {BARS)

219 2.5- 7.5 4?2 2.5- 7.5

522 10.0-29.8 1280 1¢.0-29.8 20.0

0.336
2.1 5750 26800 0.400
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INTERVAL VELOCITIES AND ELASTIC MODULI
SITE NO. Uu

HILLVIEW
FIRST S ARRIVAL YIRST S PEAK
DEPTH INT NO INCPT VEL  UNC INT INCPT  VEL  UNC INT-
(1) MEAS  (S) (M/S} (M/5) (5) {n/s) {n/5)
2.5-13.5 6 0.005 338 ( 331, 3uu)
15.0-26.6 6

0.015

0.010 313 ( 298, 329) -
452 ( u43, 460) 0.020 429 ( 415, ubuy)
10.0-26.6 9 0.013 436 ( 427, uus) 0.020 428 ( 419, 437)
FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
{n) MEAS  (S) (M/S) {n/5)
2.5- 7.5 3 0.006 703 { 6uu, 773)
10.0-26.6 9 0.07% 1210 (1160,1270)
S DEPTH INT P DEPTH INT DENSITY SHEAR BULK  POISSONS
VEL VEL DEPTH MOD MOD RATIO
(1/5) (m (1/5) (M (M (G/CC) (BARS)  {BARS)
338 2.5-13.5 703 2.5- 7.5 9.6 2.03 2320 6940 0.350
452 15.0-26.6 1210 10.0-26.6 26.0 2.08 4250 24900 0.419 -
436 10.0-26.6 1213 10.0-26.6 26.0 2.08 3960

25300 0.426
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 45 AVALON
FIRST S ARRIVAL
DEPTH INT NO INCPT  VEL UNC INT
(M) MEAS  (S) M/5) (M/5)

2.5-10C.5 5 0.008 249 ( 2u6, 251)
13.0-29.3 8 0.029 404 ¢ 398, u11)

FIRST P ARRIVAL
DEPTH INT NO INCFPT VEL UNC INT
{m MEAS (S) (n/5) {1/5)
6.5-20.0 7T 0.0 1290 (1230,1360)
22.5-29.3 4 0.033 1690 ({1530,1890)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(4/5) M) (1/5) (") (n)

249 2.5-10.5 1290 6.5-20.0 3.0
uou 13.0-29.3 1690 22.5-29.3 25.0

FIRST S5 PEAK
INCPT VEL UNC INT -

(s) (4/5) (8/5)

0.013 237 ( 215, 264) -

0.029 365 ( 352, 379)

SHEAR BULK POISSONS

MOD Mop FATIO

{BARS)  {BARS)

1240 315040 0.481
3360 54200 0.470
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. U6 TWIN PEAKS
FIRST S ARRIVAL : FIRST S PEAK
DEPTH INT NO INCPT  VEL  UNC INT INCPT  VEL  UNC INT
() MEAS (5) (1/5s) (n/s) (3) (n/s) (n/5)
2.5- 7.5 3 0.004 653 ( 613, 699) 0:007 595 ( 574, 618) — -
10.0-30.4 9 0.017 1670 (1620,1720) 0.013 1500 (1430,1570)
10.0-30.4 9

0.01% 1670 (1620,1720) 0.013 1500 (1430,1570)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
) MEAS  (S) (M/5) (M/5)
2.5-12.5 5 0.002 1020 ( 968,1080)
15.0-30.4 7 0.013 3980 (3260,5110)
10.0-30.4 9 0.010 2760 (2410,3230)

S DEPTH INT P DEPTH INT DENSITY SHEAR BULK  POISSONS
VEL VEL DEPTH MOD MOD FATIO
{(1/5s) (1) (1/5) (" (M) (G/CC) (BARS)  (BARS)
653 2.5- 7.5 1020 2.5-12.5 0.151
1670  10.0-30.4 3980 15.0-30.4 0.393

1670 10.0-30.4 2760 10.0-30.4 0.211
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INTERVAL VELOCITIES AND ELASTIC MODULI
SITE NO. 47 SAN BRUNO MTN
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
(" MEAS  (S) (1/5) (n/5)

2.5-17.5 7 0.003 871 ( 837, 208)
20.0-28.0 4 0.010 1320 (1280, 1360)
10.0-28.0 8 0.006 1070 (1020,1130)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT
(1 MEAS (S) (1/5) (8/5)
5.0-17.5 6 0.004 1290 (1240,1350)
20.0-28.0 4 0.014 3700 (2900,5100)
10.0-28.0 8 0.008 1970 (1800,2190)

S DEPTH INT p DEPTH INT DENSITY
VEL VEL DEPTH
(n/3) (M) (n/s) (M) (M (G/CC)
871 2.5-17.5 1290 5.0-17:5 5.5 2.313
1320 20.0-28.0 3700 20.0-28.0 27.0 2.54
1070 10.0-28.0 1970 10.0-28.0 27.0 2.5u

INCPT
(S)

0.005
0.0
0.008

SHEAR
MOD
(EARKS)
17700
44100
29300

FIRST S PEAK

VEL UNC INT
/5) (a/s)

826 ( 792, 864}

1320 (1270,1360)

1010 [ 954,1060)

BULK POISSONS
MOD RATIO
(BARS)
15300 0.083
28800C 0.427
60000 0.290



2el

35

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 48 SKYLINE

FIRST S ARRIVAL FIRST S PEAK .
DEPTH INT NO INCPT VEL UNC INT INCPT VEL UNC -INT- - -~
(M) MEAS (S) (n/5) (1/5) (S) (M/5) (8/5)

5.0-10.0 4 0.006 229 ( 219, 239) 0:012 226 { 216, 236)
12.0-15.5 3 0.022 312 ( 303, 320) 0.027 311 ( 303, 319)
17.5-20.5 3 0.028 329 ( 310, 351) 0.041 369 ( 324, u30)
20.5-28.0 4 0.048 490 ( u62, 522) 0.054 490 ( 462, 522)
10.0-28.0 10 0.024 325 ( 306, 3ue) 0.030 325 ( 305, 347)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
M) MEAS 1S} (1/5) (1/5)

5.0-25.0 12 0.009 1210 (1200,1230)

10.0-28.0 10 0.007 1060 (1000,1130)

5 DEPTH INT p DEPTH INT DENSITY SHEAR BULK FCISSCNS
VEL VEL DEPTH MOD MoD RATIQ
(M/5) (M) (1/5) M) {M) (G/CC) ~ (BARS) (BARS)
229 5.0-10.0 1210 5.0-25.0 9.6 1.87 984 26200 0.481
312 12.0-15.5 1210 5.0-25.0 0.465
329 17.5-20.5 1210 5.0~-25.0 : 0. 460
499 20.5-28.0 1213 5.0-25.0 27.0 2.12 5110 24400 0.u402
325 10.0-28.0 1060 10.0-28.0 27.0 2.12 2240 21000 0.4u8
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INTERVAL VELOCITIFS AND ELASTIC MODULI

SITE NO. 49 WESTMOOR
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
() MEAS  (S) M/S) (®/S)

2.5-13.0 6 0.004 268 ( 264, 272)
17.5-27.5 4 0.007 350 ( 333, 368)
10.0-27.5 7 0,020 430 ( 401, ue3)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(n) MEAS (S) {1/5) (n/s)
4.0-27.5 117 0.007 1130 {1110, 1150)
10.0-27.5 7 0.008 1140 (1120,1180)

FIRST S PEAK
INCPT VEL URC INT

(s) (NM/S) (u/s)

0.012 280 ( 271, 290)-

0.015 360 ( 3851, 369
0.025 421 { 397, 447)

S DEPTH INT P DEPTH INT CENSITY SHEAR BULK  POISSONS
VEL VEL DEPTH MOD MOD RATIO
(n/s) (n) (H/5) (M) (#) (GrCC) (BARS)  (BARS)

268 2.5-13.0 1130 h,0-27.5 6.0 2.00 1440 23600 0.470

350 17.5-27.5 1129

4.0-27.5 27.0
430 10.0-27.5 1140 10.0-27.5 27.0

2.06 2530 22900 0447
2.06 3820 21900 0.u418
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 50

DEPTH INT XO
(M MEAS
5.0-10.0 3
12.5-17.5 3
17.5-25.0 4
25.0-29.8 3
10.0-28.8 9

DEPTH INT NO
M MEAS
7.5-20.0 6
20.0-28.8 5
10.0-28.8 9
S - DEPTH INT
VEL
(M/s) {#)

83 5.0-10.0
114 12.5-17.5
171 17.5-25.0
233 25.0-28.8
149 10.0-28.8
1u9 10.0-28.8

KGEI

FIRST S ARRIVAL

INCPT
(&)

0.010
0.0u5
0.095
0.134
0.072

VEL UNC INT

(1/S) (n/S)

83 ( 80, 86)
114 ( 113, 115)
171 ( 167, 175)
233 ( 226, 241)
149 ( 141, 157)

FIRST P ARRIVAL

INCPT
(S)
0.009
0.020
0.012

VEL
(n/s)
826
826
1470
1472
1010
1010

VEL  UNC INT
(M/S)  (u/s)

826 ( 795, 859)
1470 (1390,1560)
1010 { 951,1070)

DEPTH INT DENSITY
DEPTH

(") (M) (G/CC)
7.5-20.0 6.5 1.52
7.5-20.0 15.5 1.59
20.0-28.8
20.0-28.8 27.0 1.85
10.0-28.8 15.5 1.59
10.0-28.8 27.0 1.85

INCPT
(s)

0012
0.052
0.102
0. 141

0.079.

SHEAR

M0D

(BARS)

106
208

1010
353
411

VEL
(8/5)

80 {
110 {
171
233 {
149 (

BULK
MOD
(BARS)
10200
10600

38800
15600
18200

FIRST S PEAK
UNC INT -

(8/5)

76;  B5) -

112, 116)
167, 17%5)

226, 241) -

w1, 157)

FOISSONS
RATIO

0.495
0,490
0. 493
0.487
0.u89
0.489
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 51 CREST ROAD

FIRST S ARRIVAL

DEPTE INT KO 1INCPT VEL UNC INT
(") MEAS (S) (M/3) (#/5)
2.5-15.0 7 0.005 u6s5 ( 452, 478)
17.5-30.0 6 0.021 809 ( 776, B8UbB)
10.0-30.0 9 0.014 649 ( 614, 689)

FIRST P ARRIVAL
DEPTH INT NO 1INCPT VEL  UNC INT
(m MEAS (S) (1/5) (%/5)
2.5-15.0 7 0.005 1090 (1070,1110)
17.5-30.0 6 0.013 2420 (2410,2430)
10.0-30.0 9 0.010 2010 (1900,2140)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/S) (m (r/3) (1) (1 (G/CC)
465 .5-15.0 1090 2.5-15.0 7.0 Z.0u4

2
809 17.5-30.0 2420 17.5-30.0
649 10 0 2010 10.0-30.0

INCPT
{(5)

0,010
0.025
0.019

SHEAR
MoD
{BARS)
4u0

FIRST S PEAK
VEL O xC

INT-

(n/5) (4/5)

454 ( 419, 495) -
787 ( 767, 807)
648 ( 616, 683)

BULK POISSORS
MOD RATIO
{BARS)
18400 0.389
0.u437
O.u42
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INTERVAL VELOCITIES ANC ELASTIC MODULI

SITE NO. 52 COLLEGE OF SAN MATEO

FIRST S ARRIVAL FIRST S PEAK
DEPTH INT NO INCPT VEL UNC INT INCPT VEL UNC INT - —- -~
M MEAS (S) (1/S) {M/S) (S) (M/s) (M/5S)
2.5- 6.0 3 -.002 249 ( 239, 260) 0:003 252 ( 230, 278) - - °
7.5-15.0 4 0.018 892 ( 846, 942) 0.021 798 ( 740, 865)
17.5-29.5 6 0.018 1030 ( 972,1090) 0.023 1050 ( 955,1160)
10.0-29.5 9 0,021 1140 (1090, 1190) 0.025 1130 (1070,1200) -

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(1) MEAS (S} {M/s) (M/5)
2.5- 6.0 3 0.002 547 ( 531, 565) o
7.5-15.0 4 0.010 2020 (31950,2100)
17.5-29.5 6 0.012 3160 (2880,3500)
10.0-29.5 9 0.0%3 3240 (3070,3420)

S DEPTH INT P DEPTH INT DENSITY SHEAR BULK  POISSONS
VEL VEL DEPTH MOD MOD RATIO
(n/s) (M (1/5) (") (M (GsCC) (BARS)  (BARS)
2u9 2.5- 6.0 547 2.5- 6.0 3.0 2,19 1360 47590 0.369
892 7.5-15.0 2020 7.5-15.0 9.6 2.36 18800 71300 0:379
1030 17.5-29.5 3160 17.5-29.5 27.0 2.06 21700 176000 0.441
1140 10.0-29.5 3240 10.0-29.5 27.0 2.06 26600 180000 0.430
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 53 PENINSULA COUNTRY CLUB
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL  ©UNC INT
(M) MEAS (S) (n/5) (n/5)

2.5-10.90 6 0.005 765 ( 732, 800)
12.5-28.2 7 0.010 1270 (1250,1300)
10.0-28.2 8 0.010 1260 (1240,1280)

FIRST P ARRIVAL
DEPTH INT NO 1INCPT VEL  UNC INT
(M MEAS {S) M/5) (8/5)
2.5-10.0 6 0.005 1670 (1450,1960)
12.5-28.2 7 0.0%0 3950 (3650,4320)
10.0-28.2 8 0.008 2300 {2970,3710)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(n/s}) (M) (M/5) (1) (M) (G/CC)
765 2.5-10.0 1670 2.5-10.0 3.0 2.26
1270 12.5-28.2 3960 12.5-28.2 27.0 2.67
1260 10.0-28.2 3300 10.0-28.2 27.0 2.67

FIRST S PEAK
INCPT VEL UNC INT -

(5) (1/5S) (n/3)

0:008 685 ( 650, 725} -

0.014 1270 {1210,1330)
0.014 1250 {1200,1290)

SHEAR BULK POISSONS
MOD MOD BATIO
(BARS) {BARS)

13290 45100 0.366 —
43200 360000 0.842
42300 234000 0.415
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 54 SANTA CLARA FAIRGROUNDS

FIRST S ARRIVAL FIRST S PEAK
DEPTH INT NO INCPT VEL  UNC INT INCPT  VEL  UBC INT
(1) MNEAS  (S) (M/5) (M/5) (S) {n/5s) {1/5S)
2.5-16.0 8 -.00t 232 ( 227, 237) 0.004 - 227 ( 223, 232 - --
17.5-25.0 4 0.000 253 ( 246, 261) 0.004 246 ( 240, 252)
10.0-25.0 9 0.006 259 ( 260, 279) 0.012 271 ( 261, 281)

FIRST P ARRIVAL
DEPTH INT NO INCEPRT VEL UNC INT
(M MEAS (S) (M/5S) {(1/5)
2.5-16.0 8 0.003 562 ( 552, 572)
17.5-25.0 4 0.025 1690 (1550,1870)
10.0-25.0 9 0.009 745 ( 678, B26)

S DEPTH INT p DEPTH INT DENSITY SHEAR BULK  PDISSONS
VEL VEL DEPTH MOD MOD RATIO
(M/3) (" (1/5) (n) (M (G/co) (BARS)  (BARS)

232 2.5-16.0 562 2.5-16.0 6.0 1.98 1070 4830 0. 397
253 17.5-25.0 1690 17.5-25.0 18.8 1.91 1250 539090 0.u88

269 10.0-25.0 745 10.0-25.0 18.8 1.94 110 8900 0.425
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 55 OAK AVENUE
FIRST S ARRIVAL

DEPTH INT NO INCPT  VEL  UNC INT INCPT
(M) MEAS  (S) (n/5) (r/S) {(S)

2.5- 7.5 u 0.009 u9T ( u83, 512) 0.011
10.0-18.0 5 0.018 749 ( 706, 797) 0.028
18.0-24.0 4 0.005 485 ( 455, 518) 0.013
25.5-29.8 3 0.018 610 ( 586, 6136) 0:.027
10.0-29.8 11 0.010 527 ( 505, 550) 0.019

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UKC INT
(") MEAS  (S) {#/5) (n/5)

4.0-29.8 14 0.009 959 ( 941, 978)
10.0-29.8 11 0.009 942 ( 916, 969)

S DEPTH INT P DEPTH INT DENSITY SHEAR
VEL VEL DEPTH MOD
(M/5) (") (1/5) () (1 +{G/CC) {BARS)
497 2.5- 7.5 959 4.0-29.8 5.0 1.93 4780
749 10.0-18.0 959 4.0-29.8
485 18.0-2u.0 959 4.0-29.8
610  25.5-29.8 959 4.0-29.8
527 10.0-29.8 942 10.0-29.8

FIRST S PEAK

VEL  UNC INT - -~ -
(n/sy  (W/S)

337 { 299, 386)--—- -
774 { 706, 856)

4712 ( 429, 525)

609 ( 585, 636)

534 ( 512, 559)

BULK POISSONS

MOD RATIO
{BARS)

11400 0. 316

~-.280

0.329

0.161

0.272
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 56 MFRRITT SAND |

FIRST S ARRIVAL FIRST S PEAK i

DEPTH INT NO INCPT VEL  UNC INT INCPT  VEL  UNC INT - - -

(1) MEAS  (S) (4/5) (1/5}) (s) in/s) (4/5) 3

7.5-15.5 5 0.007 440 {( u422; 458) 0.0 418 ( 396, 4u1y- - -
17.0-25.0 5 -.007 312 { 303, 321) -.004 307 ( 300, 31u)
10.0-28.0 10 -.008 319 { 305, 33u) 0.000 318 ( 304, 334

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL  UNC INT : S
(M) MEAS (S) (M/5) (4/5)
5.0-15.5 6 0.006 1230 (1200,1250)
17.0-28.0 6 0.010 1830 (1650,20u0) - R
10.0-28.0 10 0.009 1680 (1610,1770)

S DEPTH INT P DEPTH INT DENSITY ~ SHEAR BULK  POISSONS -
VEL VEL DEPTH MOD MOD FATIO
(t/S) {m) (M/S) (M) (®) (G/CC) (FARS)  (BARS)

440 7.5-15.5 1230 5.0-15.5 9.4 2,06 39990 25600 0.426
312 17.0-25.0 1830 17.0-28.0 25.0 2.09 2040 67100 0.485

319 10.0-28.0 1680 10.0-28.0 25.0 2.09 2130 56400 0.a481
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INTERVAL VELOCITIES AND ELASTIC MODULI
SITE NO. 57 MEKRITT COLLEGE
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) {M75) (M/3)

2¢5-15.0 6 0.001 723 ( 702, 746)
15.0-28.17 T 0.005 911 ( 8%, 928)
9

10.0-28.7 0.004 855 ( 835, 879)

FIRSYT ¥ AKRIVAL
DEPTH INT NO INCPT VEL UNC INT
(™) MEAS (S) (M/7S) (M/S)
2.5=-12.5 5 0.002 1130 (112041140}
15.0-28.7 7 0.005 1690 (L6101 780)
10.0-28.7 9 0.005 1720 (1670,1780)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/75) {(¥) (M/S) (M) (M) (GsCC)
723 2.5=15.0 1130 lded=12.5 3.0 2.06

855 10.0-28.7 1720 1040~-28.7

FIRST S PEAK
INCPT  VEL  UNC INT
(S)  (M/S)  (M/S)

0.004 101 { 685, 718)

0.009 ALt 876, 944)
0.008 858 ( 834, 883)

SHEAR BULK POISSONS

MOD MGOD RATIO

(BARS) (BARS)

10800 11900 0.152
0.295
0.336



vt

45

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 58 AUDUBGN SCHOOL
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT

(m MEAS  (5) (n/s) (M/5)

2.5-20.0 9 -.007 01 ¢ 100, 102)
21.5-27.5 4 0.109 244 { 237, 252)
10.0-27.5 9 0.025 131 ( 123, 141y

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
M MEAS (S) M/5) M/s)
4,0-20.0 8 0.005 1070 (10u0,1100)
20.0-27.5 5 0.010 1500 (1450, 1550)
10.0-27.5 9 0,008 1300 (1270,1330)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DE PTH
(n/s) () (1/5) (M) &)

101 2.5-20.0 1070 4.0-20.0 10.0

24y 21.5-27.5 1500 20.0-27.5

1311 10.0-27.5 1100 10.0-27.5 10.0

FIRST S PEAK

VEL  UNC INT
(n/s) (4/5)

101 ( 100, 102) - -

264 ( 237, 252)
130 ( 122, 140)

BULK POISSONS

MOD FATIO

{BARS)

17400 0.495
0. 486

25700 0.495
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INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 59

DEPTH INT NO

m MEAS
3.5- 9.5 u
14.5-20.0 4
23.0-27.0 3
10.0-27.0 9

DEPTH INT NO
M MEAS
2.5~ 9.5 5
11.0-25.0 8
10.0-27.0 9

S DEPTH INT
VEL

(M/s) {m
288 3.5- 9.5

AR 14.5-20.0
u9s5 23,.0-27.90
327 10.0-27.0
327 10.0-27.0

CARMICHAEL SCHOOL
FIRST S ARRIVAL
INCPT VEL  UNC INT
(5) (M/5) (M/5)

0.006 288 ( 284, 292)
0.008 291 ( 282, 302)
0.042 495 ( u95, u9s5)
0.016 327 ( 315, 339)

FIRST P ARRIVAL
INCPT  VEL  UNC INT
(S) (M/53) (M/5)
0.005 861 ( 811, 917)
0.007 1220 (1180,1260)
0.004 990 ( 897,1110)

P DEPTH INT DENSITY

VEL DEPTH

{(M/5) (") (M) (6/CC)
861 2.5- 9.5 5.0 2,07
1220 11.0-25.0 16.0 2.12
1215 11.0-25.0 25.0 2.04
Q90 10.0-27.0 16.0 2.12
990 10.0-27.0 25.C 2.0u

INCPT
{3)

0.013
0.01
0.0u8

0.017 .

SHEAR

MOD
(BARS)

1720
1810
5010
2270
2180

PIRST S PEAK
VEL UKC INT
/5) {1/5)

329 ( 312, 3u8)-. -

283 ( 263, 306)
495 ( 495, 895)
308 { 297, 320)

BULK POISSONS
MOD RATIO

{BARS) :

13100 0.437
28900 0.469
2350¢ 0.400
178090 0.439
17100 0.439
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